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Sutemont By
Under Seoretaty for Global Af^tra Timothy E- Wirth 

House Committee on International Relations 

November 13,1997

Thank you for this opportunity to inform your committee about the status of the 
international cUmote ohange negotiations. The U.S. delegation finished its woik two 
weeks ago at the eighth session of the Ad Hoc Group on the Berlin Mandate (AGBM) 
and what was to have been the last fbimal “pre-negyiiation meeting" prior to the meeting 
of the Third Conference of the Pardos (COP-3) in Kyoto. Because fmher prepanitory 
work remains, governments will reconvene for a half day on November 30 and a haif day 
on December 1 before COP-3 begins on the afternoon of December 1.
Prosident Clinton't announcement of the U.S. target on October 22 changed the dynamic 
of the negotiations. His ^>ecdi marked the begiiming of a new initiative to undertake 
realistic and achievable efforts to reduce grcwiliousc gas emissions. In hie spsech, the 
PrcRident outlined a flexible, market-based and cost-efftciivc approach, backed by a 
comprehensive domestic program to help meet the ambitious target to return greenhouse 
gas emisiiiuns to 1990 levels in a budget period between 2008 and 2012. This target will 
be followed by a reduction below 1990 levels in the five-year period thereafter, and an 
effort to make fUrther reductions in the yean beyond that. Unlike die EU and otliem* 
prepoealc, the U.S. plan takes a comprehensive view widi regard to the gases to be 
included. We are prepared to address a broad range that includes the extremely potent 
greenhouse gases such as MFCs, PFCs, SF6 and all land use and foroat ainks. In real 
terms, the U.S. cotmnitment is the equivalent of cutting greenhouse gas emissions by 23 
percent below where they would ckfaerwise be in 2010.
A major element of the President’s proposal is the call for both induslrializetl axid 
developing cotintries tn participate in meeting the challenge of climate change. While 
developed countries must lead, he stated that key developing nations must meaningfully 
particlpatei otherwise, (he United States will not aasumc binding obligations. Their 
involvement is vital to addressing the global problem we fhce. These nations have an 
opportunity to chart a different energy future.
The President also placed great emphasis on the need to rely on a bcries of filexiblo 
mechanisms for achieving binding limits and lowering costs. Innovations such as 
emissions Urading and joint implementation with credit can out worldwide pollution and 
help developing countries protect thoir own onvironments without sacrificing economic 
growth.
Our negotiators worked with other delegates at the Bonn meeting to develop the text for a 
protocol or other legal insirumcni for consideration ui COP-3 tltat is consistent with tho 
U.S. proposal. Although we saw movement In some areas critical to the overall U.S. 
position, most Important issues within tho text remain bracketed and arc far foom agreed. 
These inclade sections on emieeioni trading. Joint implementsHon, Rommitmonta by
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developing countries, harmonized policies and measures, multi-year emiaeiotui budgets, 
the treatment uX ew bon sinks, and the level of target reduetione of greenhouse gan 
emissions by Annex I countries.
Reaching coiuensus with other negotiating Parties on these issues has been and will 
continue to be a difficult tadc: the Otoup of 77 cuuuti iea and China worked to bJobk the 
text in several areas and rcintredaced text to reflect its insistenoe that there be no new 
commitments from developing countries, and to obtain new concessions from developed 
coimUi« oil financing and the transfer of “climate-friendly” technologies. Thus, with 
less than one month imtil the Conference of the Parties at Kyoto, much work needs to be 
done on many outstanding and difficult issues.
Last week, 1 met with Environment Miniatere from the European Union “Troika.” It was 
a constructive meeting, and I believe that our dialogue served to farther imderstsnding of 
our respective approaches. We have committed to undertaking intense consultations with 
the EU over tho coming weeks.
I also went to Japan over the weekend to lead a U.S. delegation to an informal meeting at 
the ministerial level in Tokyo. That session provided an opportunity to meet with our EU 
colleagues again, as well as miuiuiers from other Annex I and non -Annex I Parties. The 
session provided the first opportunity for most ministers to hear for themselves each 
other’s concerns - and as such was enormously helpful. We continue to find areas of 
common ground with our developed country partners, including on such elements as the 
budget period (where we agree on a five year duration) and on the long term need to 
involve all sources and sinks of all gases and all sectors, and to fblly engage developing 
cornitries. While modalities for achieving these have not been resolved, I am confident 
that it will be possible to do so within the remaining time before the end of the Kyoto 
session.
Unfortunately, some of the key developing countries did not attend the ministerial in 
Tokyo (China, India and Saudi Arabia were each invited but did not come). In spite of 
the unencouraging turnout, wc did find some flexibility from developing country 
attendees (including Argentina, Brazil, Indonesia, Korea, Mexico. Samoa - representing 
the Alliance of Small Island States ond Tanzania ~ representing the entire Group of 77 
and China). However, -while some elements of progrese could be ascertained fium 
delegates that did partidpale, we cazmot be certsdn this movement reflecta a broader 

. agreement that might emerge In Kyoto.
Initiated in January of this year, U.S. policy ou vUniate cliauge became fiilly flcabed out 
with President Clinton’s aimotmeement of the U.S. target last month. Kyoto marks the 
next step in a series of steps that will enable the United States and all nations to fulfill the 
Climate Convention’s ultimate objective. It will not be an easy road to Kyoto, hut 
through an intensive, cemprdreaBive diplomatic effort, we will inoroase our chances for 
success considerably.

TOTAL P.03
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United States Department of State 

Washington, D.C. 20520

Statement of Under Secretary Timothy E, Wirth

Q. WhaL will be the Congressional role in Kyoto?

A. The Administration supports the participation of
congressional observers at the Kyoto Conference from both 
the House and the Senate. We continvie to value and seek 
out the advice and counsel of Members of Congress in 
formulating our policy.

• To ensure access to the conference facility. Members 
and staff will be included in the official U.S. 
Delegation for purposes of accreditation.

• Congressional observers on the U.S. Delegation are of 
course free to express their views and opinions to the 
press, so long as they make clear that they are not 
speaking on behalf of the U.S. Delegation.

• However, unlike Executive Branch officials who are 
responsible for negotiating on behalf of the United 
States, the role of Congressional Observers will not 
include speaking on behalf of the United States 
Delegation in negotiating sessions or with foreign 
delegations.

• Congressional observers will have full diplomatic 
support. The State Department will assign staff to 
assist Members of Congress and their staff to ensure 
that their administrative needs in Kyoto are met. 
Additionally, Department staff, both here and in 
Japan, have begun and will continue to assist 
Congressional staff in planning other meetings and 
activities to make their participation as productive 
as possible.
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• Consistent with the rules of the Conference, space 
availability, and our negotiating needs, we will seek 
access for observers to appropriate Conference 
proceedings.

• Congressional observers and their staffs are welcome 
to attend meetings of the full U.S. delegation, which 
customarily occur in the morning. Observers will also 
receive regular and frequent briefings in Kyoto. 
Additionally, they will be welcome to attend other 
meetings of the Delegation as appropriate and 
consistent with Executive Branch responsibilities.
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Date;
To:
From:
Subject:

Nov. 12, 1997 

Todd Stem
Ed Barron, Senate Judiciary
Full Senate Agriculture Committee Hearing Tomorrow 

On Global Climate Change

Please call me at 224-7703 (or 224-0002, private line) or FAX to 

224-9516, if you would recommend any changes to the attached 

draft statement for Senator Leahy.

The former C.I.A. Director, James Woolsey, will testify.

I worked with Senator Leahy in including an entire title to the 1990 

farm bill on “Global Climate Change.” The Senator will be very 

supportive of the W.H.

PLEASE CALL, OR FAX, ANY CHANGES YOU WOULD LIKE 

THAT MIGHT BE HELPFUL TO YOUR EFFORTS,
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Statement of Senator Patrick Leahy 

Global Climate Change

When I was Chairman I was pleased that this 

Committee included a “Global Climate 

Change” title in the 1990 farm bill.

That title called for careful monitoring of the 

effects of global climate change on 

agriculture and forestry.

Senator Lugar and I worked together on that 

provision as well as the bUl as a whole. As I 

said then, global climate changes could have 

a massive impact on our ability to grow food 

and feed the world.

Americans are lucky in that ^^e now grow to 

feed the world.

However, I worry about future generations -- 

not necessarily my children, but perhaps my 

childrens’ children could be forced to deal
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with a world where it is much harder to grow 

crops and where milhons are desperately 

hungry.

Mr. Chairman, I think the President is very 

right to be concerned about the future, as are
you.
Human activities are changing the climate of 

the earth. Concentrations of greenhouse 

gases in the atmosphere are ai: their highest 

levels and climbing sharply.

If this trend is not stopped some scientists 

expect the seas to rise two feet or more in the 

next century — this could flood 9,000 square 

miles of Florida, Louisianna J|tnd other 

coastal areas.

I am not as worried about Vermont - in 

terms of the flooding issue. There a number 

of weather anomalies that have scientists
worried.
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The incidence of observed tornadoes in the 

U.S. is up dramatically, and if it gets any 

hotter in Washington in the summer I am 

going to introduce a bill to mo ve the U.S. 

Capitol to the Northeast Kingdom in 

Vermont.

I am worried about the ability of the world to 

feed itself as this trend continues.

In addition, studies show that malaria and 

other diseases are spreading to new areas 

because of warmer conditions. Stories in the 

New England Journal of Medicine, America 

Scientist magazine, Science, and the New 

Scientist detail these concerns and many 

suggest that disease is one of the deadliest 

threats of global warming.

Some argue that America should not do its 

part in reducing emissions because other 

countries won’t do their share.



There are a couple problems with this 

attitude. First, the United States emits about 

20 percent of the total greenhouse gases in 

the world.

Second, if we do not act there is little chance 

that the rest of the world will. The new 

millennium is almost here and we should 

focus on the longer term.

A report just issued by CRS describes the 

negative far reaching effects of global 

warming on agriculture and forestry. The 

President wants the U.S. to reduce its 

greenhouse gas emissions by 8.3% by the 

year 2012.

I applaud the President for his efforts, and 

you for holding this hearing.
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Senate Agriculturey Nutrition and Forestry Committee 

Chairman Dick Lugar, U.S. Senator for Indiana
'ontact: Jennifer Cutshall 202-224^7438 Date:lH3f97

FORMER CIA DIRECTOR TO TESTIFY BEFORE AG COMMITTEE 

ON ENERGY SECURITY AND GLOB AL-WARMING
WASHINGTON - U.S. Senator Dick Lugar today announced a Senate Agriculture 

Committee hearing to examine ways renewable fuels could aid in decreasing greenhouse gas 
emissions and increasing U.S. energy security. The former Director of the Central 
Intelligence Agency, R. James Woolsey, will testify.

The hearing, which will take place Thursday, Novcinlier 13 at 9 a,m. in SR-328A. 
will focus on specific ways that the United States may take a Head in developing fuels that are 
less damaging to the environment than the current fossil fuels. In advance of the December 
environmental summit in Kyoto, Japan, the hearing will provide committee members an 
opportunity to examine the role of agriculture in creating alternative encf^ resources 
and the serious environmental, economic and political problems associated 
continued U.S. dependence on foreign oil. The Kyoto suirirait ‘’‘■[[IS ^
more than 150 nations together to discuss climate change and negotiate binding twgets tor . 
emission levels of carbon dioxide gas and Other greenhouse gases. European 
are sending environmental officials to Washington tomorrow to discuss emission levels n 
advance of the Kyoto summit. The U.S. is currently the leading contributor of greenhouse

gases.
Lugar has long been a proponent of ag-based fbels as la means of achieving greater 

U.S. energy security while also benefining the environment. Laj week, the 
legislation introduced by Lugar which provides $780 million i n funding for research in cntic^ 
Smg areas of agriculture" such as the development of new and
aSicultial commodities. Lugar called passage of the legislal ion an important step m meeting 

the needs of a world population expected to double during the next 50 years.

“As a growing, and increasingly wealthy, population attempts to meet /ood 
and energy nTeds, it is critical that the world’s rain forests and Other 
areas are not desperately uprooted for use as farmland and fuel said Lugj,
Chairman of the Senate Agriculture, Nutrition and Forestry Committee. While 

energy are critical to survival, the long-term impact of destroying
areas Is devastating. Agricultural research is an important step m meeting increasing nee , 

but doing so on current arable land.”

In a recent wall Street Journal editorial, former CIA director Woolsey outlined
specific alternatives to oil that would lead to improved air quality md f 
independence. During next week’s hearing he will be asked to elaborate on his findings.

###
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The Wall Street Journal
Copyright (c) 1997, Dow Jones & Company, Inc.

Friday, October 24, 1997

Alcohol and Driving Cain Mix 
By R. James Woolscy

President Clinton's global-warming proposal 
includes some $5 billion in tax breaks to encourage 
the development of new technologies to curb carbon 
dioxide emissions. But promising technologies may 
already be in the offmg. New microbes and 
biocaialysts with names like lymomonas mobilia and 
KO-11 have been genetically engineered to produce 
ethyl alcohol not just from feed grains but also from 
other plants and common organic wastes. The 
production of ethyl alcohol from biomass may turn 
out to be as revolutionary as the production of 
integrated circuits from silicon, vastly affecting the 
world's distribution of wealth and the fundamentals 
of international security.

Replacing gasoline with biomass-derivcd ethyl 
alcohol would greatly reduce man-made greenhouse- 
gas emissions — estimates put carbon dioxide 
emissions at 1/lOlh or less than those for gasoline 
over the life cycle of fuel production and use. Other 
changes in transportation would be far more costly: 
Fuel-cell cars, for example, would require retooling 
Detroit's factories; other efforts would need a vast ^ 
new infrastructure for fuel distribution; and a major 
shift toward mass transit seems implausible in many 
of today's fast-growing, sprawling cities.

In contrast, very little such new investment woidd 
be necessary for ethyl alcohol to become a major 
share of transportation fuel. Older cars' engines are 
able to bum gasohol (10% ethyl alcohol); and a 
computer chip in the fuel systems of this year's 
midsize Ford and Chrysler minivana permits the use 
of up to 85% alcohol. Federal fuel economy 
standards encourage these new "flexible fuel 
vehicles," and they have fortuitously arrived just as 
the new technology is ready to reduce alcohol costs. 
Mixing these fuels with gasoline is now done easily 
at filling stations that sell gasohol. Environmental 
costs go down with alcohol: its wide use would lead 
to a substantial improvement in air quality. And an 
alcohol spill on an Alaskan shore would produce

nothing worse than dispersal, evaporation and 
possibly some inebriated seals.

The one real barrier to ethyl alcohol's replacing a 
large share of gasoline is production cost, which 
today is compiu:atively high and volatile. Alcohol's 
current feedsttick, com, is subject to the caroming 
behavior of feed markets. In 1995 its price, 
normally around $100 a ton. nearly doubled, and the 
production of Idcohol for transportation consequently 
had to be cut: by a third. Ethyl alcohol feedstocks 
have been llnilted because the yeast that has been 
used for millennia in fermentation can only convert 
food crops. But advanced biocatalysts and 
genetically eii(|ineered microbes now make possible 
the cost- effeotivc conversion of cellulosics: grass, 
trees and bioniass waste.

Even at today's fossil fuel prices, it is likely that as 
ethyl alcohol's cost declines it will come to be used 
as the emission-reducing oxygenate that is added to 
gasoline. Bu: the key issue is whether alcohol 
derived from biomass can become cheap enough to 
begin to rcpif ce gasoline. Over the past 15 years Hie 
cost of producing a gallon of alcohol from corn has 
been cut in Itnlf, to about $l a gallon. If the new 
technology were to make it possible for costs to fall 
another 30 to 40 cents, alcohol would become 
competitive with gasoline when oil reaches around 
$23 a barrel.

Is such a reduction in cost plausible? Consider 
switch grass, common on tlie prairie. The U.S. 
Department, of Energy estimates twice as much 
alcohol could be produced per acre from it than 
from com. Since switch grass requires almost no 
tilling, planiing, fertilizing or other use of fuel or 
chemicals, using it as a feedstock would yield 
several times more energy than would be consumed 
during pro<luction - far better than with cither 
gasoline or corn-derived alcohol. Switch grass and 
many biomass crops enrich the soil instead of 
depleting it. Vastly more of the earth's surface is 
available to grow such grasses, fast- growing trees 
and aquatic; vegetation than is available for feed 
grains. For example, thinning forests by removing 
underbrush and small trees reduces forest fires and 
preserves wUdlife habitat - and some cousin of 
zymomouaii would doubtless love to dine on such 
scrap bnist.

Copr. O West 1997 No Claim to Orig. U.S. Govt. Works
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Will oil prices hit $25 a barrel in a few years, 
making it possible for even unsnbsidized alcohol to 
replace a large share of gasoline? The Energy 
Department forecasts a flat market, but the oil bulls 
have a strong case because of perennial instability in. 
the Midcast and because demand will burgeon as a 
growing share of the growing population in Asia 
moves into cities. Fortune magaaine noted two years 
ago that once China's and India's energy 
consumption per capita reach South Korea's current 
level, these two countries alone will need almost 120 
million barrels of oil a day - nearly double what (he 
world uses today. In spite of oil discoveries 
elsewhere, it is likely that at least threc-fouiths of 
any new demand will be filled from the huge 
reserves of the Mideast, transferring more than $1 
trillion over the next 15 years to the autocratic (and 
worse) States of the unstable Persian Gulf alone, In 
addition to the annual $90 billion they receive today.

Thus, If genetically engineered microbes and 
advanced biocatalysts can start a transition from 
fossil fuels to biofuels, a major Middle East war 
involving the U.S. would become less likely. Wc 
would become freer to support democracies and our 
friends - Israel, Turkey. Jordan - without weighing 
whether we might offend an oil state. At the same 
time, subsistence farmers in Africa and Latin 
America, paid to grow transportation fuel, would 
begin to climb out of poverty, Ukraine, rich in 
fertile land, would become more independent of oil- 
rich Russia; China would fed less pressure to 
befriend Iran and to build a big navy to dominate the ^ 
oil-rich South China Sea.

What’s more, new markets for biofuel crops would 
help rural America to prosper; substantial 
improvements in air quality would let EPA 
Administrator Carol Browner stop worrying about 
our power lawnmowers and let Detroit produt» 
four-wheel-drive sports vehicles to its heart's 
content; and the U.S. trade deficit would shrink 
substantially, reducing Wall Street's propensity to 
panic whenever the Japanese prime minister gets 
grumpy about holding U.S. debt.

Who would lose? Chiefly oil-exporting states. But 
many others would need an attitude check: oil

companies, if they resist diversifying; bureaucrats 
who don't like flexible-fuel vehicles, because they 
aren't subsidLted in their particular fiefdom: 
environmentalints who don't like them either, 
because they ptirmit Detroit to build larger cars (the 
more they bum alcohol, folks, the leas you should 
care); Archer Daniels Midland, which will have to 
get used to losing its near-monopoly of the ethanol 
market; and of course Roger Taroraz, because 
struggles over pipeline routes will become boring.

What would we need to do before the December

Kyoto surailiit? Just announce that, in view of 
biofuels' ad\antages, we are going to use 
government purchases and policies to help give them 
a stable market until early in the next century while 
production gears up, somewhat as we did with 
silicon chips. We might even add that, except for 
continuing to do basic research and development, we 
plan to phase out all energy subsidies (including oil's 
remaining foreign tax credit) toward the end of that 
period.

Then we could stand back, and let the new bugs 
and the market do the rest.

Mr. Woolsey, an attorney in Washington, was 
director of central intelligence, 1993-95.
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Date: November 12, 1997
To: Senator Leahy
From: Ed Barron
Subject: Global Climate Change/Altemati.ve Fuels Hearing

The lull Agriculture Committee hearing sUirts at 9:00 a.m.

The hearing provides a great opportunity for you to showcase 

your early leadership role on this issue. You insisted on 

including a “Global Climate Change” title in the 1990 farm bill - 

- which forced America to confront these issues -- and turns out 

in have been very prescient.

Also the hearing presents a good opportunity for you to support 

the President’s efforts [and Todd Stem’s efforts] on global 

warming prior to the December 1 though December 10 meetings
in Kyoto, Japan.

[Yes, or should I say “hai,” I can pack my bags at a 

moment’s notice! My five courses in Japanese language 

will come in very handy. Sayonara.]

The wimesses are;

Mr. James Woolsey, former C.I.A. Director 

Mr. Reid Detchon, Biomass Energy Advocates

Senator Lugar will support the use of alternative fuels to reduce 

greenhouse gas emissions and t^k about Kyoto. His press 

release talks about how the hearing:
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in advance of the environmental summit in Kyoto, Jap^ 

will examine the role of agriculture in creating alternative 

energy resources .... It is critical that the world’s ram 

forests and other ecologically crucial iareas are not 

desperately uprooted for use as farmhmd and fuel sources.

Attached is a Wall Street Journal article by James Woolsey 

entitled “Alcohol and Driving Can Mix.”

Also, two charts are attached. Your book tomorrow will have 

the color versions of them if you want to use them.

Today’s Washington Post has two full pages on these issues.



11/12/97 WED 16:22 FAX 202 224 9516 US SEN JUD CMTE

OnA«r>J O. HATCH, uYaH, CHAIRMAN

STROM THURMOND, SOUTH CAROLINA 
CHARLES E. GRASSLEV. IOWA 
ARL6N SPECTER, PENNSYLVANIA 
FRED THOMPSON, TENNC53CC 
UON ICYL, ARIZONA 
MIKE DtWINE, OHIO 
JOHN ASHCROFT, MISSOURI
SPENCER ABRAHaU, MICHIGAN
JEFF SESSIONS, ALABAMA

MA/4UR CeoNbY, Chief COv»*«l Steff DirmCtOt
QkuC£ a. Cohen. Minority Chit!

PATRICK J LEAHV. VERMONT 
ECnVARD M, ACNIyEOV, MASSACHUStTTS 
JOSEPH R. BIDEN, Jr.. UEl AWARE 
HERBERT KOHL. WISCONSIN 
OlANNE FElNSTEIN. CALIFORNIA 
PUSSElL D. FEINGOLO WISCONSIN 
RICHARD J. DURBIN, ILLINOIS 
ROBERT 0. TORRICELLI. NEW JERSEY

lamtEd iStates Senate
COMMI.rriEE ON THE JUDICIARY - 

WASHINIjTON. DC a051f>-6275

®001

’97 NQM 12

Facsimile Cover Sheet

Please deliver the following pages to
From: ~C ^ _________

Number of pages including cover: 

COMMENTS:

Number to be reached

THE DOCUMENT TRANSMITTED IS CONFIlilENTIALAND INTENDED 

FOR RECEIPl' BY THE ABOVE NAMED INDIVIDUAL ONLY. PLEASE 
CALL (202) 224-7703 IMMEDIATELY IF YOU HAVE MSY QUESTIONS.



11/12/97 WED 16:22 FAX 202 224 9516 US SEN JUD CMTE 0002

Date; Nov. 12, 1997
To: Todd Stem
From- Ed Barron, Senate Judiciary
Subject; Full Senate Agriculture Committee Hearing Tomorrow

On Global Climate Change

Please call me at 224-7703 (or 224-0002, private line) or FAX to 

224-9516, if you would recommend any changes to the attached 

draft statement for Senator Leahy.

The former C.I.A. Director, James Woolsey, will testify.

1 worked with Senator Leahy in including an entire title to the 1990 

farm bill on “Global Climate Change.” The Senator will be very 

supportive of the W.H.

PLEASE CALL, OR FAX, ANY CHANGES YOU WOULD LIKE 

THAT MIGHT BE HELPFUL TO YOUR EFFORTS.
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Statement of Senator Patrick Leahy 

Global Climate Change

When I was Chairman I was pleased that this 

Committee included a ^^Global Climate 

Change” title in the 1990 farm biU.

That title called for careful monitoring of the 

effects of global climate change on 

agriculture and forestry.

Senator Lugar and I worked together on that 

provision as well as the hill as a whole. As I 

said then, global climate changes could have 

a massive impact on our abilily to grow food 

and feed the world.

Americans are lucky in that now grow to 

feed the world.

However, I worry about future generations - 

not necessarily my children, but perhaps my 

childrens’ children could be forced to deal
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with a world where it is much lliarder to grow 

crops and where millions are desperately 

hungry.

Mr. Chairman, I think the President is very 

right to be concerned about the future, as are
you.
Human activities are changing the climate of 

the earth. Concentrations of greenhouse 

gases in the atmosphere are at: their highest 

levels and climbing sharply.

If this trend is not stopped some scientists 

expect the seas to rise two feet or more in the 

next century — this could flood 9,000 square 

miles of Florida, Louisianna ?ind other 

coastal areas.

I am not as worried about Vermont - in 

terms of the flooding issue. There a number 

of weather anomalies that have scientists
worried.
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The incidence of observed tornadoes in the 

U.S. is up dramatically, and if it gets any 

hotter in Washington in the summer I am 

going to introduce a bill to move the U.S. 

Capitol to the Northeast Kingdom in 

Vermont.

I am worried about the ability of the world to 

feed itself as this trend continues.

In addition, studies show that maiaria and 

other diseases are spreading to new areas 

because of warmer conditions. Stories in the 

New England Journal of Medicine, America 

Scientist magazine, Science, and the New 

Scientist detail these concerns and many 

suggest that disease is one of t he deadliest 

threats of global warming.

Some argue that America should not do its 

part in reducing emissions because other 

countries won’t do their share.
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There are a couple problems with this 

attitude. First, the United States emits about 

20 percent of the total greenhouse gases in 

the world.

Second, if we do not act there is little chance 

that the rest of the world will. The new 

millennium is almost here and we should 

focus on the longer term.

A report just issued by CRS describes the 

negative far reaching effects of global 

warming on agriculture and forestry. The 

President wants the U.S. to reduce its 

greenhouse gas emissions by 8.3% by the 

year 2012.

I applaud the President for his efforts, and 

you for holding this hearing.
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SmSe Agriculture, Nutrition and Forestry Committee 

Chairman Dick Lugar, U.S. Senator for Indmna
" ntact! Jenifer CuMatt 202-224-7438 Date;II/3/97

FORMER CIA DIRECTOR TO TESTIFY BEFORE AG COMMITTEE 

ON ENERGY SECURITY AND GLOB AL-WARMING
WASHINGTON - U.S. Senator Dick Lugar today anoDunced a Senate Agriculture

Intelligence Agency, R. James Woolsey, will testify.

The hearing, which will take place Thursday, NovemlLcr 13 at 9 a.m. in SR-328A, 
will focus on specific ways that the United Slates may a Head m
less damaging to the environment than the current fossil fuels. In advance of the December 
environmental summit in Kyoto, Japan, the hearing will provide committee members an 
opportunity to examine the role of agriculture in creating alternative encijy resources 
aSd the serious environmental, economic and political problems associated Wi*h 
continued U.S. dependence on foreign oil. The Kyoto summit representa ive of
more than 150 nations together to discuss climate change and negotiate binding targets for . 
iLs^nlevIof carbon'dioxide gas and other greenhouse g..es- E-pean Union 

are sending environmental officials to Washington tomorrow to
advance of the Kyoto summit. The U.S. is currently the leading contributor of greenhouse 

gases.
Lugar has long been a proponent of ag-based fUels as means of achieving greater 

U.S. energy security while also benefining the environment. Last week, the Senate passed 
legislation introduced by Lugar which provides $780 million i.n funding for research in cri i 
emerging areas of agriculture, such as the development of new and alternative energy 
agricultial commodities. Lugar called passage of the legislation an important step m meeting 

the needs of a world population expected to double during the next 50 years.

.nd W nSZ M uTritkaUh^thc 3d-r«tafo^
cm™ Of IhrsTnaf AgriSe"NL"ioVLd
Slrgy are critical to survival, the long-term impact of dcsttoymg
areas L devastating. Agricultural research is an important step m meeting increasing nec , 
but doing so on current arable land.”

In a recent Wall Street Journal editorial, former CIA director Woolsey outlined 
soecific alternatives to oil that would lead to improved air quality ^d greater energy 
mdependence. During next week’s hearing he will be asked to elaborate on h.s findings.

###
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Friday, October 24, 1997

Alcohol and Driving Can Mix 
By R. James Woolscy

President Clinton's global-warming proposal 
includes some $5 billion in tax breaks to encourage 
the development of new technologies to curb carbon 
dioxide emissions. But promising technologies may 
already be in the offing. New microbes and 
biocatalysts with names like lymomonas mobilis and 
KO-11 have been genetically engineered to produce 
ethyl alcohol not just from feed grains but also from 
other plants and common organic wastes. The 
production of ethyl alcohol fibm biomass may turn 
out to be as revolutionary as the production of 
integrated circuits from silicon, vastly affecting the 
world's distribution of wealth and the fundamentals 
of international security.

Replacing gasoline with biomass-dcrivcd ethyl 
alcohol would greatly reduce man-made greenhouse- 
gas emissions - estimates put carbon dioxide 
emissions at 1/lOih or less than those for gasoline 
over the life cycle of fuel production and use. Other 
changes in transportation would be far more costly: 
Fuel-cell cars, for example, would require retooling 
Detroit's factories; other efforts would need a vast ^ 
new infrastructure for fuel distribution; and a major ' 
shift toward mass transit seems implausible in many 
of today's fast-growing, sprawling cities.

In contrast, very little such new investment would 
be necessary for ethyl alcohol to become a major 
share of transportation fuel. Older cars' engines are 
able to bum gasohol (10% ethyl alcohol); and a 
computer chip in the fuel systems of iMs year's 
midsize Ford and Chrysler minivans permits the use 
of up to 85% alcohol. Federal fuel economy 
standards encourage these new "flexible fuel 
vehicles," and they have fortuitously arrived just as 
the new technology is ready to reduce alcohol costs. 
Mixing these fuels with gasoline is now done easily 
at filling stations that sell gasohol. Environmental 
costs go down with alcohol: its wide use would lead 
to a substantial improvement in air quality. And an 
alcohol spill on an Alaskan shore would produce

nothing worse than dispersal, evaporation and 
possibly some inebriated seals.

The one real barrier to ethyl alcohol's replacing a 
large share of gasoline is production cost, which 
today is compuratively high and volatile. Alcohol's 
current feedstock, com, is subject to the caroming 
behavior of feed markets. In 1995 its price, 
normally around $100 a ton. nearly doubled, and the 
production of alcohol for transportation consequently 
had to be cut; by a third. Ethyl alcohol feedstocks 
have been llniitcd because the yeast that has been 
used for millennia in fermentation can only convert 
food crops. But advanced biocatalysts and 
genetically eniiineered microbes now make possible 
the cost- effective conversion of ccllulosics; grass, 
trees and biomass waste.

Even at today's fossil fuel prices, it is likely that as 
ethyl alcohol's cost declines it will come to be used 
as me emission-reducing oxygenate that is added to 
gasoline. Bu". the key issue is whether alcohol 
derived from biomass can become cheap enough to 
begin to rcplf ce gasoline. Over the past 15 years Hie 
cost of producing a gallon of alcohol from corn has 
been cut in half, to about $1 a gallon. If the new 
technology were to make it possible for costs to fall 
another 30 to 40 cents, alcohol would become 
competitive with gasoline when oil reaches around 
525 a barrel.

Is such a reduction in cost plausible? Consider 
switch grass, common on the prairie. The U.S. 
Dcpanment .of Energy estimates twice as much 
alcohol could be produced per acre from it than 
from com. Since switch grass requires almost no 
tilling, planting, fertilizing or other use of fuel or 
chemicals, using it as a feedstock would yield 
several times more energy than would b« consumed 
during production - far better than with cither 
gasoline or corn-derived alcohol. Switch grass and 
many biomass crops enrich the soil instead of 
depleting it. Vastly more of the earth's surface is 
available to grow such grasses, fast- growing trees 
and aquatic: vegetation than is available for feed 
grains. Foe example, thinning forests by removing 
underbrush and small trees reduces forest fires and 
preserves wildlife habitat - and some cousin of 
zymomonaii would doubtless love to dine on such 
scrap brush.

Copr. O "West 1997 No Claim to Orig. U S. Govt. Works
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Will oil prices hit $25 a barrel in a few years, 
making it possible for even unsubsidized alcohol to 
replace a large share of gasoline? The Energy 
Department forecasu a flat market, but the oil bulls 
have a strong case because of perennial instability in 
the Mideast and because demand will burgeon as a 
growing share of the growing population in Asia 
moves into cities. Fortune magaaine noted two years 
ago that once China's and India's energyago tnat once c-iiina a —bj
consumption per capita reach South Korea s current 
level, these two countries alone will need almost 120 
million barrels of oil a day - nearly double what the 
world uses today. In spite of oil discoveries 
elsewhere, it is likely that at least threc-fouiths of 
any new demand will be filled from the huge 
reserves of the Mideast, transferring more than $1 
trillion over the next 15 years to the autocratic (and 
worse) States of the unstable Persian Gulf alone, in 
addition to the annual $90 billion they receive today.

Thus, If genetically engineered microbes and 
advanced biocatalysts can Start a transition from 
fossil fuels to biofuels, a major Middle East war 
involving the U.S. would become less likely. Wc 
would become freer to support demoerncies and our 
friends - Israel, Turkey, Jordan without weighing 
whether wc might offend an oil state. At the same 
lime, subsistence farmers in Africa and Latin 
America, paid to grow transportation fuel, would 
begin to climb out of poverty; Ukraine, rich in 
fertile Land, would become more independent of oil- 
rich Russia: China would feel less pressure to 
befriend Iran and to build a big navy to dominate the ^ 
oil-rich South China Sca.

What's more, new markets for biofuel crops would 
help rural America to prosper; substantial 
improvements in air quality would let EPA 
Administrator Carol Browner stop worrying about 
our power lawnmowers and let Detroit produM 
four-wheel-drive sports vehicles to its heart's 
content; and the U.S. trade deficit would shrink 
substantially, reducing Wall Sireefs propensity to 
panic whenever the Japanese prime minister gets 
grumpy about holding U.S. debt.

Who would lose? Chiefly oil-exporting states. But 
many others would need an attitude check: oil

companies, if they resist diversifying; bureaucrats 
who don't like flexible-fuel vehicles, because they 
aren't subsidLied in their particular ficfdom; 
environmentalists who don't like them either, 
because they pisrmit Detroit to build larger cars (the 
more they bum alcohol, folks, the less you should 
care); Archer Daniels Midland, which will have to 
get used to losing its near-monopoly of the ethanol 
market; and 'of course Roger Tamraz, because 
struggles over pipeline routes will become boring.

What would we need to do before the December

Kyoto surailiit? Just announce that, in view of 
biofuels' ad\antages, we are going to use 
government ptirchases and policies to help give them 
a stable marktd until early in the next century while 
production gears up, somewhat as we did with 
silicon chips. We might even add that, except for 
continuing to do basic research and development, we 
plan to phase i3Ut all energy subsidies (including oil's 
remaining forsign tax credit) toward the end of that 
period.

Then we could stand back, and let the new bugs 
and the market do the rest.

Mr. Woolsey, an attorney in Washington, was 
director of central intelligence, 1993-95.
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Date: November 12, 1997
To; Senator Leahy
From: Ed Barron ^ , tt ■
Subject: Global Climate Change/Alternati ve Fuels Heanng

The full Agriculture Committee hearing stiirts at 9:00 a.m.

The hearing provides a great opportunity for you to showcase 

your early leadership role on this issue. You insisted on 

including a “Global Climate Change” title in the 1990 farm bill - 

- which forced America to confront these issues - and turns out 

in have been very prescient.

Also, the hearing presents a good opportunity for you to support 

the President’s efforts [and Todd Stem’s efforts] on global 

warming prior to the December 1 though December 10 meetings
in Kyoto, Japan.

[Yes, or should I say “hai,” I can pack my bags at a 

moment’s notice! My five courses in Japanese language 

will come in very handy. Sayonara.]

The witnesses are:

Mr. James Woolsey, former C.I.A. Director 

Mr. Reid Detchon, Biomass Energy Advocates

Senator Lugar will support the use of alternative fuels to reduce 

greenhouse gas emissions and talk about Kyoto. His press 

release talks about how the hearing.
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in advance of the environmental summit in Kyoto, Jap^, 

will examine the role of agriculture in creating alternative 

energy resources .... It is critical that the world’s rain 

forests and other ecologically crucial areas are not 

desperately uprooted for use as faimhmd and fuel sources.

Attached is a Wall Street Journal article by James Woolsey 

entitled “Alcohol and Driving Can Mix.”

Also, two charts are attached. Your book tomorrow will have 

the color versions of them if you want to use them.

Today’s Washington Post has two full pages on these issues.
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LRWI ID; AER242 SUBJECT: STATE Oversight Testimony on Global Climate Change

response TO
LEC5I5LATIVE REFERFiAL 

MEMORANDUM

If your response to this request for views is short (e.g., concur/no commentj, we prefer that you respond by 
e-moil or by faxing os this response sheet. If the response Is short and you prefer to call, please call the 
branch-wide line shown below (NOT the analyst's line) to leave a message with a legislative assistant.

You may also respond by:
(1) calling the analyst/attornoy’s direct lino (you will be connected to voice mail if the analyst does not 

answer); or
(2) sending us a memo or letter

Ploaea include the LRM number shown above, and the subject shown below.

TO:

FROM:

John D. Burnim Phone: 39S-3622 Fax: 396-3307 
Office of Management and Budget
Branch-Wide Lino Ito reach legislative assistant): 395-4580

____________________________ .(Date)

  (Name) 

________ _______________________(Agency)

__________________ ____ (Telephone)

The following is the response of our agency to your request for views on the abova-captionod subject;

_____  Concur

No Objection

_____ No Comment

See proposed edits on pages__________ ____

Other: __________

FAX RETURN of pages, attached to this response sheet
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Statement By
Actinfi Assistant Sccretaiy Melinda I., Kimble 

Sttbcoinmittcc gu Readiness 
Senat© CoiriMfiUue ym Aizuod Services 

^^ovoraber 12,19P7

Thank you for tills opportunity to inform your coraimttee about the status of th« 
mtemational climate ebaoge negoliatioM, including v>ith respect to military tiaininc and 
readiness related to greenhouse emission reductions. The U.S. delegation finished its 
latest round of negotiatioru: work on Ootoher 31 at the Bighib session of tlio Ad Hoc 
CJroup on the Berlin Mandate (ACtBM) and what was to have been the last formal "pte* 
negotiation mcctirjg” prior to the meeting of tire Third Conference of the Parties (COP-3) 
in Kyoto. Because furthcar preparatory work ixsmaios, governments will lecouvcnc for a 
half day on November 30 and a half day on December I before COP-3 begins on the 
oftemoeu of Dccctnbcr 1,

President Clinton’s announcenieul of the U.S. taiBCt for reduettoo of greenhouse 
gas emissions on October 22 changed the dynamic of die negotialioim. His speech 
marked the beginning of a new initiative to undertake realistic and achievable efforts to 
jcducc greenhouse g«s cmisBitMis. In hls speech, the President outlined a flexible, 
markefcbascd and cost^'Clfcctive approach, backed by a comprehensive domestic program 
to help meet the ambitious target to return greenhouse gas emissions to 1990 levels in a 
budget period between 2008 and 2012. This tiugot will be followed by a reduction below 
1990 levels in the five-year period thereafter, and an effort to make further reduedoas in 
the years beyond that Unlike the EU and others’ proposals, the U.S. plan takes a 
comprehensive view with regard to the gases to be included. We arc piepiired to address 
a broad iwnge tfiat includes the etoremely potent greenhouse gases su^ as HFCs, PFCs, 
SP£ and nil land use and forest sinks. In real tains, Uie U.S. eoimnitment amounts to a 
22 pesreont reduction in emissions of carbon below where they otherwise would be in 
2010, accompanied by significant reduciions in emissions of other greeahouso gases.

A raagor element of the President’s proposal is the call for both industrialized and 
developing couutritK to participate in meeting the challenge of climate change. While 
dcvblopcd counuics must lead, he stated that key developing nalioas must mcaniogfhlly 
pailicipatc; othcnvisc, the United Steles will not assume binding obligations. Their
involvement is vitfcl to addr'd««ing the global problem we foco. These natioug hare on 

opportunity to chart a different energy future.

The President also placed great emphasis on the need to rely on a series of 
flexible racchaoisms for achieving binding limits and lowering costo. Innovations such 
as crtiiBsions trading and Joint implementation witli credit wm cut worldwide pollution 
and help developing countries protect focir own environments without sacrificing 
economic growth.
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Our nflgotlators woikcd with other delegates at the Bonn meotixig to develop the 
text Ibr a protocol or other legal inatruoicnt for c-ousiclcintion at COP-3 that is consistent 
with the U-S. propoaol. Altliouglt vt'e itaw movement in some areas eritica] to the uverall 
IJ.S- pofiition, most important issues within the text remain bracketed and are 
agieed These include sections on emissions trading^ joint imptementaiion, commitments 
by developing countries, hannouizesd policies andmeasiires, multi-year cmisciom; 
budgets, the treatment of carbon sinks, and tltc level of tat^et reductions of greeohouse 
gas emtssioBj by Aoncx I coonti ies, a« filial cuusensus has not yet been reached on these 
still contentious points.

Reaching conaensus with other negotiating Parties on those issues hos been and 
will continue to be a difficult task: the Group of 77 counnies and China workod to block 
the text In several areas and reintroduced text to reflect their insbtcacc on no new 
commitments from dovoloping countries, and to obtain new concessions from developed 
countries on financing and the transfer of “climate-fidendly" technologies. Thus, with 
only n one month until the Conference of the Partios el Kyoto, much work needs to be 
done on many outstanding and difficult issues.

Initiated in January of this year, U.S. policy on climate change became fully 
fleshed out with President Clinton’s announcciricnt of the U.S. target last month. Kyoto 
macks the next step in a series of steps tJiat will enable the United States and all nations 
to fulfill the Climate Convention’s ultimate objective. It will not be an easy road to 
Kyoto, but through an intensive, comprehensive diplomatic effort, we will increase our
chfincas for success considerably.

The Department has been working closely with the Dqiartment of Defense and 
other U.S- Agencies in developing a national position on clim^ change which ensures 
our ability to conduct woildwide military operations. Based on consultations to date with 
our eolloaguee in DOD, wo ore exploring witii our allies a possible provision for tlie 
protocol that would provide that national limits on emissions would not apply to 
emissions related to multilateral ppeialious conducted by militaries for self-defense, 
peacckcqping, peace enfbrccmeat, and humanitarian aaislstance purposes. We are also 
exploring how we con deal with militaiy-rclaled issues through domestic implementation.

Efforts to date have included sending representatives of OSD and the Joint Staff 
to Bonn for partidpatioa in the negotiations leading up to the Kyoto Coaforoucc. The 
negotiating team in Ftrmn mnde a verbal intervention in the moeting's plenary $<99{iion to 
all delegations raising this important issue Our statement said as follows:
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"This Protoccit must not create a conflict between our collective ability to 
preserve peace and the need to reduce greenhouse gas omissiona. We must 
pursue both goals. We believe we have an obligation to the world commurnty, 
our individu^ nations, and to the men and women who *ervc in our militaiy 
forces to carefully considiar how wes address the Implication.? of this Protocol for 

military operations.”

Prior to tuaking (his slalciiicut in Bonn, the Dsparttiieiit deiuarchcd our NATO 
allicc and olhor selected nations in October, asking for thdr reaction to tiie concept of a 
provision in the protocol. Overall reaction has ranged from firm, positive supports to 
neutral Some haw yet to provide a full response to our demsiuhc, A similar oolicitatlon 
has beeo, or >\'iU soon be made by the CINCs on a militaty-to-military level.

Other GovcmiTicnts, includuig within NATO, have raised a number of questions 
about tire U.S. concerns. In order to make headway witii those governments, we will 
need to answer their cjuostionB about the impofiT of mlUtaiy operatiems on global 
warming. Questione include the amount of emissions related to U.S. operations on U.S. 
tetritory, outside of U.S. territory, and potentially in locations which would affect the 
emission limits of allied states Once we have further defined the and impaetB, an
provided by DOD, we. will be in a better position to gain a positive nsolution of tliis 
unportiUJt issue in Kyoto.

Ill tlie meantime, we will work with DOD to ensure that U.S. defense interests 
and issnefl will be fully represented in the negotiatang iastruatioos for tliaU.S. delegation 
at Kyoto. V/e will be looking forwaid to wcoddbg with DOD to assist us diplomatically 
with the issue over the course of the negotiations in Kyoto, as th^ have done both in 
Bonn and, more recently, at this pastweekend’s informal Ministerial-level consultations 
on climate change in Tol^o that were hosted by the Government of J^an.
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ei-JUSTICE - Andrew I . Ed Helfernon (2021 368.1948
69.Netlonal Aeronautics & Space Ad™n»tr«^^^^^ Ed^^^

rN?r.iirc:poYre.-m^^^^^^^^
118-treasury • Richard S. Carro - (202) 622 0650 

EOP:
Christopher S. Johns 
Todd Stern 
Tuccillo Robert
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LRM ID; AER242 SUBJECT: STATE Oversight Testimony on Global Climate Change

RESPONSE TO 
LEGISLATIVE REPEnnAl 

MEMORANDUM

If your response to this request for views is short le.g., concur/no comment), we prefer that you respond by 
e-moil or by faxing us this response sheet. If the response Is short and you prefer to call, please call the 
branch-wide line shown below (NOT the analyst's line) to leave a massage with a lagislative assistant.

YOU lj„„ (you will be connected to voice mail if the analyst does not

answer); or
12) sending us a memo or letter

Please include the LRM number shown above, and the subject shown below.

TO:

FROM:

John D. Burnim Phone: 395-3B22 Fax: 39B-3307 
Office of Management and Budget
Branch-Wide Uno (to reach legislative assistant): 395-4580

_______________ . (Date)

  (Name)

________ _______________________(Agency)

___________________ (Telephone)

The following is the response of our agency to your request for views on the abova-captlonad subject: 

 Concur

____ No Objection

_____ No Comment

See proposed edits on pages_________  ___

Other: __________

FAX RETURN of pages, attached to this response sheet



NOV-10-1997 10:25 TOiTODD STERN FROM:ROONEY, A. P. 4/6

Statement By
Actinfi Assisiant Sccretaiy Vfelindn 1., Ktmble 

Subcommittee oa Readiness 
ScnBt6 CoiiiMiUtcc; om Arenod Setvioos 

>^overabcr 12,1997

Thanlcyou for this oppoi tunity to inform your coraraittee about tbc statos of tfao 
intftmational climate change negotiatioM, including vidlth respect to military tmi.ninc and 
r<»adixjcss related to greenlicmse emission reductions. The U.S. delegation finished its 
latest round of xKgotiatioru: work on Ootobejr 31 at the Eighth session of die Ad Hoc 
Group on thv Berlin Mandate (AGBM) and what was to have been the last formal "pre- 
negotiation mcctilDg" prior to the meeting of Uic Tliird Conference of the Peutics (COP-3) 
in Kyoto. Because further pr^aratory work lemaios, governments wiU iccoavcnc for a 
half day on November 30 and a half day on December I before COP-3 begins on the 
afternoon of Dcuctnbcr 1,

President Ctinton’is announcement of the U.S. target for reduction of greenhouse 
gas emissions on October 22 changed the dynamic of the negotiatioiw. His speech 
marked the beginning of a new initiative to undertake realistic and achievable efforts to 
jcducc greenhouse gas aiiisssions. In hls Speech, the President outlined a flexible, 
market-based and cost-effective approadi, backed by a comprehensive domeKtic program 
to help meet die ambitious target to return greenhouse gas emissioos to 1990 levels in a 
budgtt period between 2008 and 2012. This tnigot will be followed by a rcdutitiotv below 
1990 levels in the five-year period thoreaflcr, and an effort to make further reductions in 
the years beyond that Unlike the BU and otheie’ proposals, the U.S. plan takes a 
eompe^ensive view with regard to die gases to be included. We fit& prepared to addrem 
a broad range that includes the eortremely potent greenhouse gases su^ as HFCs, PFCs, 
SF6 and all land use and forest sinks. In real tania, ll>e U.S. commitment amounts to a 
22 percent reduction in emissions of carbon bel ow where they othenvise would he in 
2010, accompanied by significam reductions in emissions of other greenhouse gases.

A misar element of the Prosicieiit’s proposal is the call for both industrialized and 
developing touiiUies to participate in meeting the challenge of diraate change. While 
developed counuies must lead, he slated that key dfivelopmg nations must meaningfully 
pailidpatci otherwise, the United Staie.s will not assume binding obligations. Their
mvolvcmottt is vital to addreaaing the global problem wc fa«;>o These nations have on 
opportunity to chait a different energy future.

The President also placed great etnphssis on the need to rely on a series of 
flexible mechanisms for achieving binding limits and lowering costs. Innovations such 
as emissions trading und Joint implementation witli crcdil wm cut worldwide pollution 
and help developing countries protect foeir own environments without sacrificing 
economic growth.
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Our iiBgotlators worked with other delegaies at the Bonn meeting to develop the 
text ibr a protocol or other legal ioatrument for comideration at COB-3 that is consistent 
witli the U-S. propoBol. Aldiougli we saw mowment in kmuc areas critical to Uic ovtsirall 
U- S position, most important issues within the text remain bracketed and are for from 
agreed These include ser^dons on emissions trading, joint implementadon, commitments 
by developing countries, hannonizesd policies andttieasnTft!, iruilti-yeareimsfiiom; 
budgets, the treatment of carbon sinks, and ti»c level of target reductions of greenhouse 
gas emissions by Annex I coonti ies, as flnul ouuKensut) has not yet been reached ontiv^e 
still contentious points.

Reaching consensus with other negotiating Parties on these issues has been and 
will continue to be a difficult task: the Oroup of 77 countries and China worked to block 
the text In several areas and reintroduced tort to reflect their insistence on no new 
commitments from developing countries, and to obtain new conoesaions from developed 
countries on financing and the transfer of “climate-fiiendly” technologies. Thus, with 
only a one month until the Conference of the Poitioa at Kyoto, much work needs to be 
done on many outstanding and difficult issues.

Initiated in January of this year, U.S, policy on climate change became fully 
fleshed out with President Clinton’s announcenicnt of the U.S. target last month. Kyoto 
mat.'ka the next vtep in a series of steps tliai will enable the United States and all naflons 
to frUfill the Climate Convention’s ultimate objective. It will not be an easy road to 
Kyoto, but through an intensive, comprehensive diplomatic effort, we will increase our 
chimcas frr success considerably-

Hre Department has been working closely with the Department of Defense and 
other U.$- Agencies in developing a national position on climate change which ensures 
our ability to conduct worldwide military operations. Based on consultations to dabi- with 
our colleaguee in DOD, wo we exploring witii our allies a possible provision for tlie 
protocol that would provide that national limits on emissions would not apply to 
etnissions related to multilatcra] operations conducted by militaries for seff-defense, 
peacckcqping, peace enforccnient, and humanitarian assistance purposes. We are also 
exploring how we can deal with militaiy-rclated issues through domestic implementation.

Efforts to date have included sending represcntaUvcs of OSD and the Joint Staff 
to Bonn for participation in the negotiations leading up to the Kyoto Conference. The 
negotiating team in Rntm mnde a verbal mterv«ation in the meeting’s plenary session to 
all delegations raising this important issue Our statement said as follows:
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"Tbis Protocol must not create a conflict between our collective ability to 
prosorvo peace and the need to reduce grecohouac gas ombsiono. We roust 
pui-euc both goals. We believe we have ao obligation to the world comraunity, 
our individu^ nations, and to the njen and women who serve in our tnilitaiy 
forces to carefiilly consider how we address the lmp1icfltlott.s of this Protocol for 

military operations.”

Prior to making (lus stalcmcut in Bonn, the Department demarched our NATO 
allies and other selected nations in October, asking for their reaction to Ae concept of a 
provision in the protocol. Overall reaction has ranged from firm, positive supports to 
neutral. Some ba\'e yet to provide a full response to our demai'Cho, A similar soUcitatlon 
has been, or will soon be made by the CINCs on amilitary-to-miliUiry level.

Other Governments, tncluding within NATO, have raised a number of qpiestions 
about the U.S. concerns. In order to make headway with those govenusiftnts, we will 
need to answer fh^ questioiw obout the impafit of militaiy Operations on global 
warming. Questions include the amount of emissions related to U.S. operations on U.S, 
territory, outside of U.S. territory, and potentially in locarions which would affect the 
emission limits of allied states Once we have further defined the I'.ssties and impacts, a« 
provided by DQD, we will be in a better position to gain a positive resolution of diis 
importimt issue in Kyoto.

in the meantime, we will worit with DOD to ensure that U ,S. defense interests 
and issues will be tully represented in the negotiaiaiig oistmodoDS for the U S. delegation 
at Kyoto. 'We will be looking forwaid to wcdking with DOD to aasist us dipiomatioaUy 
with die issue over the course of the negotiatioiia in Kyoto, as they have done both in 
Boxu and, more recently, at this pastweekMul's infomitJ Minuterial4cve1 consultations 
on climate change in Tokyo that wane hosted by the Govemtnent of Japan.
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LRM mrMtmA

TO:

FROM:
OMB CONTACT:

SUBJECT:

DEADLINE:

EXECUTIVE OFFICE OF THE PRESIDENT 
OFFICE OF MANAGEMENT AND BUDGET 

Washington, D.C. 20503-0001

Thursday, November S, 1997

LEGISLATIVE REFERRAL MEMORANDUM

Legislative Liaison Officer • See Distribution below

’97N0y7PM5:;

Ronald K. Peterson (for) Assistant Director for Legislative Reference 
Chrictopher S. Johns

C(y^
avy-end U.-th-AIr Foi'ce

PHONE: (202)395-3798 FAX: (202)395-5722

Oversight Testimony by the ^rmed tenili tp - H f 
testimony on the Global Climate Change Protocol

NmremfaaiJg8TTO7 /T?*/

In accordance with OMB Circular A-19, OMB requests the views of your agency on the above 
Subject before advising on Its relationship to the program of the President. Please advise us If this 
item wilt affect direct spending or receipts for purposes of the "Pay-As-You-Go" provisions of Title 
XIII of the Omnibus Budget Reconciliation Act of 1990.

COMMENTS: The following testimony is for a hearing before The Senate Armed Services Committee 
on the Global Climate Change Protocol on Wednesday, November I2th. The Committee has 
requested all testimony by COB, Friday, November 7th.

Additional statements from DOD and the other services are forthcoming, and will be circulated for
your review ASAP.

If your agency does not respond by the deadline, this Office will assume that you have no comment 
on the Navy or Air Force statements.
DISTRIBUTION LIST

AGENCIES:
6-AGRICULTURECONG AFFAIRS - Vince Ancell (all testimony) - (202) 720-7095 
26-COMMERCE - Michael A. Levitt - (202) 482-3161
18- Council of Economic Advisers - Liaison Officer - (202) 395-5084
19- Council on Environmental Ouality - Wesley Warren - (202) 466-5143
32- ENERGY - Bob Rabben - (202) 586-6718
33- Environmental Protection Agency ■ Chris Hoff - (202) 260-5414 
69-lNTERIOR - Jane Lyder - (202) 208-4371
61-JUSTICE - Andrew Fois - (202) 514-2141
69-NationaI Aeronautics & Space Administration - Ed Heffeman - (202) 358-1948 
76-National Economic Council - Sonyia Matthews - (202) 456-6830 
84-Natlonal Science Foundation - Lawrence Rudolph - (703) 306-1060 
83-Nationol Security Council - Glyn T. Davies - (202) 456-8221 
96-Office of Science and Tachnolooy Policy - Jeff Smith - (202) 456-6047
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114-STATE • Paul Rademacher - (202) 647-4463 
118-TREASURY - Richard S. Carro - (202) 622-0660

EOF:
Todd Stern 
Tucclllo Robert 
William J. McQuaid 
David B Sandalow 
Michele Jolln 
Dirk Forester 
Daniel C. Tate 
Lucia A. Wyman
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LRM ID: RJN214 SUBJECT: Oversight Testimony by the Armed Services - U.S. Navy and 
U.$. Air Force testimony on the Global Climate Change Protocol

RESPONSE TO 
UEOtSLATiVE REFERttAU 

MEMORANDUM

If your response to this request for views Is shon |e.g.. concwr/no comment), we prefer that you respond by 
e-mell or by fexlrtg US this response sheet. If the response is short end you prefer to cell, please cell the 
branch-wide line shown below (NOT the analyst's line) to leave a messaoe with a legislative assistant.

You mey also roapond by;
(1) calling the analyst/attorney's direct line (you will be connected to voice mail If the analyst does not 

answer); or
12) sending us a memo or letter

Please Include the LRM number shown above, and the sub}ect shown balow.

TO; Christopher 8. Johns Phone: 396-3788 Fas: 396-6722
Offloa of Management and Budget
Branch-Wide Lino (to reach legislative assistant): 395-379B

FROM: ________________________________________(Data)

____________ (Name)

_____________________________________ (Agency)

_____ _(Telephone)

The following Is the response of our agcnoy to your request for views on the above-captioned Subject:

_____ Concur

______No Obiection

______No Comment

_____ See proposed edits on pages

______Other:_____________________________

FAX RETURN of__________ pages, attached to this response sheet
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Office of the Secretary of the Army 
Office of the Chief of Legislative Liaison 

Investigations and Legislative Division 

1600 Anny Pentagon Washington, D.C. 
Room 2C634

Date: f/i/7 !91 

Number of pages; H+ 4 

To;
0MB

Phone; (202)395-^^3^

From: CorinnaMurdock

FAX: (202)395-5bSt

Subject: ----Statement for OMB Oearance —

Thur^ ^ - i2h Niov -Vy ^r\sc

Comments: ^______________ _________________ _vZi 7fco CaJj- aX; /^ At*A^_

a.ut jfcaU^ xxi XJi^
«7 - ZTJ. .fry, tli/t A„ A ,H■ ^ -v\'

iUU. 7>0C

clOL^ /vv^ ■
J5<=3U^-

0 -----
Fjxed; /I / 7/^7 rime: lob# By; a-ry^.

A

Telephone: (703)697-2106 FAX: (703)614^3035

TOO® & CT:cT i0/ZO/TT
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record version

STATEMENT DV

MAJOR GENERAL HOWARD J. VON KAENEL

director op strategy, plans and policy
OFFICE OF THE DEFtm' CHICr OF STAFF FOR OPERATIONS AND PLANS

DEPARTMENT OF -mE ARMY

BEFORE THE

COMMITTEE ON ARMED SERVICES 

in^tTED STATES SENATE 

FIRST SESSION. CONGRaSS 

ON THE

IMPACT ON THE ARMY OF POTENTIAL FUEL REDUCTIONS 
UNDER THE Gl -Ort At. CLIMATE CHANGE TREATY
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ARMED SERVICES 
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CLEARED
FOR OPEN PUBLICATION

STATEMBiNTOF 71997 6

OFFICE OF THE DEPUTY CHIEF OF STAFF DFPAPTMf nt of 0EfF.^sg
FOR OPBKAXlONii AND PLANS 
DEPARTMENT OF THE ARMY 

nCVri^DK' TltTF CA<SP
THE POTENTIAL IMPACT ON THE ARMY OP PROPOSED 

GREENHOUSE GAS EMISSION REDUCTIONS UNDER 
THE GLOBAL CLIMATE CHANGE TREATY

Mr. Chairman and members of the Committee:

I fun pleased to appear before the Committee today to disuuss the potential 
impact* on the Army’s miHtflfy training and readiness levels related to the 
greenhouse gas emission reductions proposed in Protocols to the Framework 
Convennon on Climate Change.

The Army fully supports the current Department of Defense fjosirion calling 
for a protocol to the convention that preser\'cs national soewity and protects our 
nation’* ability to conduct military operations with trained and ready forces while 
supporting Administration goals of reducing global greenhouse gas emissions. As 
you know, ilic current draft protocol to the convention doc.n not addfosa national 
.security or military activities in any way. The Army has been an active 
participant with the Joint Staff and Depaitment of l.)cfen.se in crafting a provision 
that exempts grocnhousc gas emissions that arc attributed to military and roi litary 
support systems used iu the preparation for, In support of, or engagement in 
rrvlHtary oparacions. Specifietdly, mlllijury operations for national or collective 
security, humanitarian activities, peacekieftplng. peace enforcement or United 
Nations and other multinational actions must not be subject to &ii omissions limit.
This type of “national security provision’* i.s necessary to maintain the Army’s 
ability to execute the National Military Strategy In support of the President’s 
National .Seenriry Strategy. In this regard, any protocol that is negotiated within 
the treaty must not threaten the Army’s ongoing contributions to shaping the 
International environment end creating oondltlons favomblo to global security.
Additionally, the protocol must not adversely affect our readiness to respond to 
the full spectrum ol crises with trained and ready forces.

To achieve the objectives omlined in our .strategy. tiK Army must maintain the 
capability to fulfill four strategic purposes: reassure friends and allies, deter 
potential advdi'Rftfiei, compel nn enemy rr^rce in the event of confrontation or 
hostilities, and support the nation In times of domestic crisis. Our ability to fulfill 
those purposes depends on trained and ready forces based in tho Continomed

COO0 a, fT:8l i6/X0/n
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United StHtes nnd fnrwnnWcployed. who are prepared tO reSDOnd OH a moment's 
notice to the needs of the Nation. Since 1990 alone, the Nation has called upon 
the Army to deploy forces 25 times wIA Utile or no notice, and, given the 
conditions that characterize the emerging strategic environment, there Is every 
indication that this trend will continue, KcducUons in fossil fuels consumed by 
Army units for training will ultimately result In lower readiness rates, reducing 
our ability to respond to an emergency in a timely manner.

Pulfilline the Army’s strategic ptirposea also requires that we sustain a high 
level of engagement activity abroad. Today the Army has over 33,000 soldicns
deployed ill 71 nations. Additionally, soldiers remain forward stationed in both
Korea and Europe, demonstrating our commitment to regional stability. Exercises 
such as “Bright Star” in Egypt, Intrinsic Action” in Kuwait, and “Cobra Oold" in 
Thailand are further examples of the Army's commitment to remaining globally 
engaged. Should we be forced to reduce fossil fuel consumption. It is doubtful 
thnt wo could sustain an appropriate level of engagement. Though the Protocol to 
the Convention is still being negotiated and its defined terms and linpleinentation 
plan remain undetermined, specific Impacts are likely to be cuinplcx and far 
ranging. Some crucial qivestions for important ongoing operatioits overseas are;

1. How will critical engagement activities like miUtary-to-military 
contacts and Partnership for Peace programs be affected?

2. Will our current efforts to address transnational threats such as drug 
trafficking and Weapons of Mass Destruction proliferation be 
impacted?

3. How will emissions be accounted for in humanitarian operations in 
Rwanda, de-mining operations in Africa, or peace keeping 
operationK in Bosnia?

4. Will access to international ba.«e,<;, airfields and ports be affected?
5. Will aiiliHt ajid sealift assets vital to our force projection Army be 

able to travel unencumbered without regard to where they procure or 
consume fiid in other nation.^?

6. Will forward deployed soldiers and their families continue to 
receive the appropriate host nation support to preserve their quality 
ofHfo7

Additionally, any negotiated Protocol must not create u dishiceiilivc to oLliti 
nations to participate in multinational exercises and operations that support our 
mutual security interests. Nations should not be put Into the position of having to 
choose beiweAu greenhouse gas reduction targets and activities important to 
national and international security.

fOO® a n:8l L6/L0/U
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The Army does reoogniss* th« hazards of global waiming and been 
participating in supporting the nation and the world In tnfiCting emissions 
reduction targets. We have done so by pursuing u eonsidered suategy tliat 
balances energy reduction objectives with readiness requirements. The Army has 
made great strides in energy conservation through implementing energy efficient 
measures in its iitstAllation infrastructure. Since 1985, the Army has reduced its 
facility energy consunipUon by 1 ft.9% and is on the glide-path to adiiovc a full 
30% reduction by 2005 aa mandated under the Energy Policy Act of 1PP2 and 
Executive Order 12G02. In response to these same laws, and through down-sizing 
the force, the Army has achieved a 39% reduction in mobility fuel consumption 
since 1985, far exceeding the 10% reduction mandated in this category. These 
figurcs put the Army well below the 1990 emission levels that were originally 
OEtablished us the baseline for reductions in the 1997. Uio Summit. These early 
achievements in reducing mobility fuel consumption cannot be matched in the 
near and mid torm willioul significant '-caclinM* dogrndationa.

There ane other near term initiatives;. Tlie Aiiny is developing a family of 
simulators that will a.ssi.st in meeting training reaeJinewi, and will provide modest 
reductions in our fossil fuel emissions by reducing .some field training 
requirements. For example, the Close Combat Tactical Trainer (CCTT) and the 
Eire Support Combined Arms Tactical Trainer (FSCA.TT) are two such simulators 
that the Army has developed and is fielding. They provide the means for tank 
crews and self-propelled howitzer crew.? to occomplieih a poiiion of i squircd 
training with minimal consumption of fuel and otlier resources.

The Army is also pursuing several long-term science and technology programs 
that are. focused on reducing fuel demand in future weapons systems that hold the 
promise of further reductions in emissions. These include investments in icscatch 
for lugh performance turbine engine technology, composite armor technoleay ic* 
reduce vehicle weights, and hybrid electric power systems for combat vehicles.

Environmental coneems and considerations will continue lo be important as 
we strive to design forces and capabilities for the Army of the next century, 
however, fighting and winning the Nation’s wars a.s part of the joint team remains 
the Army’s foremost taak. Thus, remaining trained and ready is iTueial, and we 
we therefore committed to supporting the inclusion of a narional securily 
provtriou in the cuiTent Protocol for Cliiuaic Change Convention.

I appreciate this oppormniiy to appear before the Committee. The Anny will 
continue to work with our colleagues in the other Services, the Jo*nt Staff, tho 
Department of Defense, and with the members of Congress to ensure we preserve 
the nalion’R ability to conduct mililaiy operation.? and protect national security 
while simultaneously mointotning our environmental stewardship re.sponsihililie?. 
t look forward to answering any questions that you may have. Thank you.

fiOOlg la. STtfit ie/Z,0/TT
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LRM ID: RJN214 EXECUTIVE OFFICE OF THE PRESIDENT 
OFFICE OF MANAGEMENT AND BUDGET 

Washington, D.C. 20503-0001 ’97 N0UGph7:35

Thuraday, November 6. 1997

LEGISLATIVE REFERRAL MEMORANDUM

TO: Legislative Liaison Officer - See Distribution below

FROM:
0MB CONTACT:

Ronald K. Peterson (for) Assistant Director for Legislative Reference
Chrlstoohcr S. Johos
PHONE: (202)395-3798 FAX: (202)395-5722

SUBJECT: Oversight Testimony by the Armed Service* - U S. 
testimony on the Global Climate Change Protocol

Navy and U.S. Air Force

DEADLINE: COB Friday, November 7, 1997

In accordance with 0MB Circular A-19, 0MB requeata the views of your agency on the above 
subject before advising on its relationship to the program of the President. Please advise us if this 
Item will affect direct spending or receipts for purposes of the "Pay-As-You-Go" provisions of Title 
XIII of the Omnibus Budget Reconcilietion Act of 1990.

COMMENTS; The following testimony is for a hearing before the Senate Armed Services Committee 
on the Global Climate Change Protocol on Wednesday, November 12th. The Committee has 
requested all testimony by COB, Friday, November 7th.

Additional statements from DOD and the other services are forthcoming, and will be circulated for 
vour review ASAP.

If your agency does not respond by the deadline, this Office will assume that you have no comment 
on the Navy or Air Force statements.
DISTRIBUTION LIST

AGENCIES:
6-AGRICULTURECONG AFFAIRS • Vince Ancell lall testimony) - |202) 720-7095 
25-COMMERCE - Michael A. Levitt (202) 482 3161
18- Council of Economic Advisers - Liaison Officer - (202) 395-6084
19- Council on Environmental Quality - Wesley Warren - (202) 456-5143
32- ENERGY - Bob Rabben - (202) 586-6718
33- Envlronmental Protection Agency - Chris Hoff - (202) 260-5414 
59-INTERIOR - Jane Lyder - (202) 208-4371
61-JUSTICE - Andrew Fois - (202) 514-2141
69-National Aeronautics & Space Administration - Ed Heffernan - (202) 358-1948 
76-National Economic Council - Sonyia Matthews - (202) 456-6630 
84-National Science Foundation - Lawrence Rudolph - (703) 306-1060 
83-National Security Council - Glyn T. Davies - (202) 456-9221 
95-Office of Science and Technology Policy - Jeff Smith - (202) 466-6047
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LRM ID: RJN214 SUBJECT: Oversight Tastimonv by the Armed Services - U.S. Navy and 
U.S, Air Force teailmony on the Global Climate Change Protocol

RESPONSE TO
legislative referral 

MEMORANDUM

If your response to this rsquoat for views is short le.g.. conour/no eomnnent). we prefer that you respond by 
e-mail or by faxing us this response sheet. If the response Is short and you prefer to call, plaese call the 
branch-wide line shown below (NOT the analyst's tine) to leave a message with a legislative assistant.

You may also respond by:
(1) calling the analyst/attorney's direct line (you will be connected to voice mail if the analyst does not 

answer); or
(2) sending us a memo or letter

Please Include the LRM number shown above, and the subject shown below.

TO:

FROM:

Christopher S. Johns Phone: 395-3798 Fax: 396-5722 
Office of Management and Budget
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Mr. Cl)airman and members of the Committee, I greatly appreciate the opportunity 

to appear before you this morning to discuss the impact of an rntemational Global Climate 

Change Piotocol on the training and operational readiness of our Air Force - the world’s 

most capable air and space force.
The Air Force My supports the DoD and the President’s framework for an 

Irttemational Global Climate Change Protocol. We believe the current DoD position that 

endorses a Protocol which includes a National Security Provision, or othei airangemems 

that provide similar protection for ourselves and our allies, balances our national security 

and environmental goals. Tliis provision will protect our ability to conduct operations as 

directed by the National Security Strategy while ensuring we have a well trained and ready 

force to carry out otir assigned missions. Our Air Force has a Htrong record of improving 

our environment and reducing energy consumption while maintaining the required levels of 

readiness. Within our fiscal resources, we are continuing to increase the efficiency of our 

operations in order to meet our energy savings goals.

Over the past several years the Air Force has instituted and continues lo pursue 

numerous energy reduction measures. These measures, combined with the drawdown of 

our force, have resulted in.a dramatic reduction in aviation fuel consumption since 1990, 

These reductions occurred despite the fact that since 1990, the Air Force deployment rate 

has risen 400% supporting numerous UN resolution enforcement missiouR (Roania, Iraq, 

etc ). iftternatioual humanitarian, peacekeeping, noncombaiaitt evacuation, and disaster 

relief missions. Fart of this improvement is due to new weapons .systems we have 

developed that are more efficient than their predecessors For example, the C-17 is 37% 

more fuel efficient than the C-141 The on-going upgrade of the KC-135 to the new R- 

model engines saves 21% on fhcl consumption, for an average saving of $1,650 per flying 

hour. Funher reductions are built into nearly every program we esjccute. For example, we 

continue the. saving trend with the F-22 Raptor, designed to be fai' more fuel efficient at 

high airspeeds than current figlitcrs. In addition, we aie transitioning significant flight 

training to simulators to save further llicl consumption. C-17 aircrews already perform 

50% of their initial and recurring training in the simulator, while oui KC-10 and KC-135 

aircrews will reach that plateau in 2002. In facilities, we have exceeded federal energy
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reduction go.b for energy use per squsre foot, end we will further reduce those tutmbers

eech year In short, the Air Force has an aggressive plan already underway to continuously 

reduce our energy consumption.

Arbitrarily reducing Air l-orce energy consumption could have serious safety and 

readiness impacts, and break the delicate balance we maintain between energy conservation 

mid mission readiness. Any cut would result in a proponionate cut directly from flying 

hours. Such a loss could result in several significant reductions in readiness - the degree of 

addiUonal reduction would determine the severity of impact, Listed below are a host of

immediate potential impacts that could be realized were even minimal additional reductions 

imposed on Air Force fuel consumption.

hourr^*^*^ bomber special mission capabilities due to lack of training

• Inability of the airlift fleet to meet its wartime or cuircnt peacetime mission 
requirements

• Transponation Working Capital Fund losing large amounts of revenue and forcing its 
customers to seek transportation elsewhere at potentially higher cost
Reduction in tanker forces ability to support training and operational sorties, not only 
for the Air Force, but Uieir large sister Service and Allied customer base
C-130 aircrews being unable to ftiltill airdrop training requirements that would 
directly aftect Army mission readiness

’ T"”'’ and inialllganc.

• Reduction of acromedical evacuation training flights
• Reduced testing of new aircraft and aircraft technologies thci cby prolonging 

weapons development and increasing costs
- Loss in schoolhouse training at a time when we are ramping up pilot and navigator 

training to compensate for serious shortages
Of course, any attempt to pi oieci one mission area would result in even more drastic cuts in 

all the others. There is also a potential for increased mishaps as reducing flying time would 

reduce pilot pi oficiency Net resulii The Air Force abUlty to fUUy support the National 

Security Strategy would clearly be reduced.

DRAFT
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Along those same lines, our allies must have similar protective provision*; in the 

Protocol for their national security miasions as well as thdr participation in multi-national 

operations and training, The US military operates routinely with allied and host nation 

forces, and bases a portion of its National Security Strategy on allied contributions.

Without equal protection for our allies, US opciaiiuns will be hampered, thereby 

significantly reducing our overall capability.

Furthermore, we bdieve the National Security Provision should exclude deployed 

military forces from being counted again.,t a host nation’s consumption quota or credits. 
Such a provision is critical as our exteasive global deployments put US-flagged aircraft and 

personnel in do^ens of countries every day and viinially every country in the world each 

year We support many of our international operations through the purchase of fuel from 

our host nations. A quota or credit system without a National Security Provision could 

result in our Air Force or allics/host nations paying premium prices, or an aUy or host nation 

becoming unwilling or unable to provide the required fuel. The impact would be a

reduction in both US and allied nations’ ability to train and operate together, and tlierefoie 

decrease allied readiness.

Ihe Air Force is committed to further reducing its energy consumption in both 

facilities and operations. We have already met the goals of the Rio Summit by reducing our 

fuel consumption below 1990 levels, and we aie on track for additional savings despite our 

numerous global commitments to UN support, peacekeeping, and hu.mmitaria„ missions. 
These reductions are best made intelligently over lime, not overnight. Correspondingly, our 

weapon systems are very long lived compared to our civilian counteiparis’, with some 

aircraft lasting 30-40 years or longer. In a fiscally constrained environment we cannot 

appreciably accelerate the rcplaocmeiu of all Weapons systems with newer, more efficient 

systems. But we have a plan that includes progre.ssivcIy gieater energy savings and 

efficiencies, and we ask that Congress support a National Security Provision, oj some 

arrangement that provides similar protection for our military and those of our allies, to 

prevent arbitrary cuts leading to a potentially severe drop in readiness and safety.
Thank you for the opportunity to appear before your Committee. I look forward to 

answering your questions.
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I’m pleased to be here today testifying on behalf of the Navy regarding Global Climate Change. I 

want to thank you for the opportunity to deliver the Navy’s point of view on this important issue. 

During my testimony today, I would like to address three main points;

First, the Navy supports the Global Climate Change framework proposed by President Cliniuu.

We feel that National Security can be preserved while taking action to combat climate change.

Second, I would like to discuss the progress that the Department of the Navy has already made in 

preserving our environment and lAJueerving natural roaouroco. Th« primary soureet of gr<«nhouBe 

gasea emitted from Navy assets include aircraft and ship propulsion systems, and energy 

consumption at our shore fecilities. The Navy has made significant strides to reduce emissions in 

all of these areas.

Between 1990 and 1997, 149 Navy w»d Marino Coips basas havabami eloaed or realigned, 

representing a significant reduction in our overall greenhouse gas emissions. The existing Navy 

Shore Energy Conservation Program focuses on reducing costs and energy usage while improving 

operational capability. Since 1985, the Navy energy program has reduced energy consumption at 

our shore facilities by approximately 20% per square foot. Adtfitionally, the Navy is working 

towards a goal of reducing our energy eonsumption at these facilities a total of 30% by the year 

2005

Here are some spedfle examples of the Navy’s aohievomenta in energy reduotion ia both shore 

fWeiUtiM And at-aea operations:
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t At Patuxent River Naval Air Station, a shared energy savings contract completed lighting 

retrofits in 52 buildings in January 1992. These efforts reduced energy consumption by 38,3 

Hillion BTU’s over a three year period in addition to saving taxpayers a projected $700,000 

over a ten year period. In addition, energy production firom renewable sources in the 

Department of the Navy such as the Ocothenuttl Energy fadUiy at Novnl Air Weapons 

Station, China Lake, Califotnie has risen to 16 percent of total shore energy consumption.

In rha operational area, the Naw has taken several steps to reduce Ibs&l fiiel consumption of 

oui siiipB and aircraft. Since 1990, we have reduced total emtsaions as wc have drawn down 

from 550 ships to 347 ships in our baule fbree, a reduuluu of 37%. We have itutimtod a 

program to achieve energy savings by routing ships at sea to take advantage of ocean 

currents. We also continue to evaluate the design of fiiture weapons systems that are both 

energy efficient and environmentally fiiendly. We are currently binding research to 

demonstrate the viability of a bulbous bow concept for our DDQ*51 class destroyers. The 

bulb will decrease tuel consumed fbr ship prqpul»iuii by approTomatoly 4%. Fuel oevingB will 

be achieved due to reduced hull resistance without affecting other ship perforraance 

characteristics.

Other ways that we ore examining to reduce greenhouse gas emissions aboard ships iochidc 

upgrades to air conditioning and cooling sycUnna aa well “ Wgh-officiency Ughting 6j«ur»ii. 

For application to future ship design, we arc funding research to develop fuel cells fbr 

shipboard use to generate electric power with reduced carbon dioxide and unburaed
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hydrocarbon emissions, i hose high-technology power pUuus wiU be 20-30% more fUel 

efficient than our present generators and reduce emis&ons proportionately. For airoratt 

operations, we are in the process of impiementiAg fleet-wide the use of computerized flight 

management systems that provide 2-4% fuel savings for each mission by analyzing variables 

such aa aircraft weight, fuel load, and aerodynamic drag for each class of aircraft.

. » - . -j

As a final point, I would like to emphaaize that although the Navy supports the administration's 

efforts for energy conservation and the reduction of greenhouse gases, it is important to stress our 

concern about the potential impacts of this treaty on our readiness. Since the actual provisions of 

the treaty ore unknown, it is difficult to asceitain the exact efiect the treaty would have upon 

Naval operations. However, ix is possible lu i^omc to some conolus'ions on potential impacts that 

any forced reduction would produce.

On the domestic ftont, any incremental mandatory reduction in emissions could lead to a Cut of 

flying hours and Reaming days available for training the orews of our ships and aircraft. Any 

training puts In addition to thua« uccassitot^ by post d/aw-down efforts would lead to the 

potential for decreased readiness and safbty.

We are also concerned about the impact that the treaty would have on our multilateral operations 

overseas. For exainple, today our forward-deployed Naval Forces are conducting ei^ 

multilateral exercises and we have ships visiting eleven fbieign countries We nuiR work carefully 

to ensure that our forces are able to continue these engagement activities imcucunibered. Another 

important issue concerns accountability for emissions from fuel that is bunkered in overseas pons.
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There are currently no plana at the Kyoto conference to discuss how oniwiions Gom bunker fUcls 

used by our aircraft and ships overseas will be allocated among various nations. It is imperative 

that the treaty provisions do not hamper our ability to operate in international and foreign waters, 

base and refuel our forces in overseas ports, and participate in multinational training, exercises, 

uid operations.

Mr. Chairman, the Navy does not want to get into the business of budgeting BTU’s the way we 

currently budget dollars, The next time Naval Forces are called upon to respond to a crisis 

around the globe as they have been many times in recent years, we do not want the Carrier Battle 

Group Commandoi' or Amphibious Task Group Commander to have to ask. “Is this Operation 

within our greenhouse gas emissions budget?” Neither do we want our allies to a»k themsdivaa 

the question prior to cooperating with the United States on a joint enteipnse.

In conclusion, the Department of the Navy is committed to identic economically viable 

opportunities for shore fhoilities and operational components that reduce greenhouse gas 

emissions vdthout adversely Impacting military jcadiucas. Wo strongly boUovo tho protocol must 

include a provision that preserves our ability to conduct Naval operations and training necessary 

to meet our national security conunitments.
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ST/Vn-MENTOF 
SHERRI W. GOODMAN 

DEPl) l Y UNDER SECRETARY OF DEFENSE 
(ENVIRONMENTAL SECURITY) 

nUFORR THE SASC

GLOBAL CLIMATE CHANGE • NATIONAL SECURITY ISSUICS

I want to thunk yovi foi the opportunity to testify today on hclialf of tlie Depailmcnl of Dufonsc 

regarding Global Climate Change. The Department supporl.s President Clinton's proposed Glohul 

Climate Change framework and we believe it is compatible with our national security goals. In 

fact, the President has committed that we will continue to protect natitmal security in taking 

iiction to uddiCNS cliinutc change,. I cun assim: you ihut the President, the National Security 

Council, and the Depurtinenl of Stale are working very hard willt us to ensure that concerns 

related to limitations on cmission.s connected with military operations arc addressed in the 

Protocol; indeed, the US delegation made the following statement m Octolwi at the negotiations 

til Bonn on climate change:

“This Protocol must tu>t create a conllict between our collective ability to prc.scrvc peace and 
the need to reduce greenhouse gas emissions. We must pursue both goals. We believe we 
have an obligiition to the world community, our individual nations, and to the men and 
women who serve in our military forces to carefully consider how we address the 
implications of this Protocol for military operations."

During my testimony today. I want to discuss three main points:

I. First, the AclminiNiration is working to cn.sure that the climate change proliKol now being 

negotiated, as well as the domestic legislation that would be needed to Implement the

DRAFT
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prntOfol. pmtccts niuional security. The Administrution's goal is tt> ensure that there nre 

no impediments to our ability to conduct military operations with trained and ready 

forces.

2. Second, rctlucmg greenhouse gas emissions and energy consumption can he both 

finiincially tmJ operationally bcncricial. Therefore, the Department of Defense is 

committed to pursue such reductions to the extent consistent with naiiomil security, -.md

3. Third, if the United State.s, together with the other nations of the world, docs not take 

action to reduce grccnliousc gas emissions, the resulting eluingcs to llic global climate 

will lend to inslubiliiic.s around the world that will themselves ilircaicn our national 

.security, Tt) prevem iltcsc, we fully support the President’s gltthal elimuie change 

proposal.

Global Climate Change and National Security-^ Preservinn Readiitens

The three core objectives of President’s National Security Strategy are: "to enhance our .security 

with effective diplomacy and with military forces that arc ready to fight and win; to holster 

America's economic prosperity; and to promote democracy abroad." As the deliberations on the 

Global Climate Change Protocol proceed, the Department is determined to protect the nation's 

ability to conduct military operation.s with trained forces, both unilaterally and with other nations. 

To achieve this, both the Global Climate Change Protocol and our domestic implementation 

strategy must recognize national .security implications. Before I describe what we arc doing in 

each of lhc.se important areas, I want to cmphu.sizc that the Administration is commiltcd both to 

protecting national security and to reducing greenhou.se gas emissions.

DRAFT
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Wlihin the Depaitmcm, wc have shown and will continue to show leadership in reducing our 

energy use and emissions of greenhouse gases, without uffccting our national security 

obligations. In iacl, il i.s in our bc.sl interest to improve the fuel efnciciicy ol DoD operations. 

Reducing our energy and fiicM use rednees operational costs, freeing up operations and support 

d<d|iir.s for other critical needs, reduces the logistics portion of inilituiy operations, and in some 

cases, like the use of the electric hybrid vehicle, may in fact provide stealth chanictei istics (by 

reducing noi.se and heal signatures of combat vehicles). I will discuss ilic Doparimcni’s pa.st and 

present efforts to reduce greenhouse gas emissions in some detail later in my testimony.

InUnxational issues associated with the proposed Greenhouse Gas Protocol

The President's National .Security Strategy promotes regional stability by promoting "the 

building of coalitions, forward .stationing or deployment of forces; Defense cooperation and 

security assistance; training and exercises with allies and friends; and the security of key ullic.s 

and friends through alliances and conlUioits.” Today the US military operates in 7(1 countries and 

is involved in 11 imilti-naiional exercises. Over the past doctide, the United Sinies has responded 

to a major regionu) conHicl and conducted an airuy of major contingency ojxrution.s that include; 

peace operations (Bosnia), di.suster relief (Indonesia forest Tires), humanitarian assi.stuncc 

(Operation Provide Comfort), noncombulant evacuation (Sierra Leone), maritime escort (Persian 

Gulf), migrant rescue and support and deployments to quell civil disturbances (Haiti), to name a 

few. A common feature in most of these operations is their multi-national composition of forces.

As the.se examples illustrate, our national security interests require that the US maintain a 

capability to operate iniernuiionally tn muliltuicial operailon.s. Wc do not warn pnicmtul partners

DRAFT
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forced to choose liotwccn meeting their Global Climate Change icdueiion tarpcis or supporting 

the US in a conlingcney operation. This choice could uri.se in several way.s. For example, an 

unexpected increase in a niUjon’s own military operations could cause it to exceed its reduction 

target. Alternatively, becatisc the current draft of the protocol docs not resolve the issue of 

emissions from aircraft and ships associated with bunker fuels (fuels used for international 

transport), an tillied country that provides US forces access to its bases could exceed its target 

due to the cmission.s from the US forces.

As iin illustration of tlte second possibility, during Desett Shicld/Dcsoit Storm, nirlifiing US 

forces and equipment to the region required the support of several US allies. Over the initiol 

seven months of the conllicl, one counir-y provided acce.ss to itirlifl aircraft and sold US forces an 

average of 2.1 million gallons a day (56.'^ million gallons overall) of fuel, about six percent of the 

host mition’s daily fuel use. This is a significani amount. In future overseas deployments, we do 

not want allied countries to have to consider whether providing logistical support will cause them 

to exceed their greenhouse gas emission targets, nor do we wish to create a situation where 

countries arc foiced to choose l>etwcen iltclr domestic economic growth and supporting 

imcrnaiional inilluuy operulion.s.

To help avoid such a choice, lire Department i.s working to ensure that the Protocol recognizes 

the unique nature of military operations. The exact form that such rccogniticm .should take i.s still 

being discussed within the Administration and with our allies, in general, however, the provision 

mu.sl lake into account United Stales military emissions as well a.s those of other countries where 

our forces are hiised and deployed .and with whom we engage in combined operations.
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Likely effects of the US domestic implenientation strategy on rvadioess and national security 

To implement any t limaie change treaty protocol, the Adminisirutioii intends to use market based 

mechanisms to achieve domestic reductions of greenhouse gases. Within this market-based 

framework, DoD is working to ensure that we will always have access to the fuel necessary to 

curry nut the defense mi.ssion. This means that whatever market-based system is put into place, 

our operations and training must not be limited by our ability to purchase fuel or by the amount 

of emissions that would result from its use. As he indicated in his Octoi)cr 22nd speech to the 

Nnlionnl Geographic Society, the President h committed to proleel Nntiomil Security both 

in the internutiunai negfiltulions and in developing his piiliey fnr diiniestic implenientation.

liednciiig Orcenhouse Gas Emissions in PoD

DoD is the largesl ettergy user in the federal govemment and heciiuse mnsl greenhouse gas 

emissions in the United States result from combustion of carboihbaNcd fuels. DoD is also the 

federal governmem s lurge.si emitter of greenhouse gases In Fiscal Your iy‘J6, DoD’s energy 

consumption wu.s about 1.4% of the tuml energy use in the United Stales. Of llie total DoD 

energy use. 5fi% was related to operations and training in military tactical and strategic systems 

The remaining 427r of DoD energy use was consumed by facilities and non-tacticul vehicles.

This distinction is important. Our national security concerns arc focused on the first category -- 

operations and training. As 1 have already explained, the Dcpaiimcnl is seeking to preserve our 

ability to conduct military opcralion.s with trained and ready forces. We are not seeking .special 

trc.utmcnt for our facilities and non-iucticul vehicles. We in DoD cun and should reduce our 

emissions in these areas just as the rest of the nation will be called on to reduce emissions. To
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ddiicve reductions in our fucililies and non-iactical vehicles, DoD is improvinj: its energy 

nuniigcmcnl and reducing overall energy use.

The Depanmem of Defense believes that energy managcmenl is important for three reasons;

First, increasing energy efficiency reduces the cost of heating our fucililics, lighting our 

workplaces, and cooling our family housing. It thus .saves money, which can be applied lo other 

priorities. Second, increasing energy efficiency reduces the fuel required by our trucks, ships and 

planes and thereby increases their range. Finally, energy conservatinn is good for the 

environment, reduuing greenhouse gas cmi.Ksions, as well a.s those of other pollutants. In sum, 

sound energy management is good husiness, makes operational sense, and implements climate 

clutngc initiatives.

Energy Conservation

Iti 1992. Congress esiablishal imi>ortani goals and tools for energy conservation in the Federal 

Govcrnntcm in the Energy Policy Act (CPACT), Public Law 102‘486. EPACT required Federal 

tigencies to reduce their energy consumption by 20 percent per .square loot by (he year 2000 

(compared to a lOR.S huscitnc). Addilionnily, the Act required Federal agcncie.s to undertake all 

tonservatiiin projects by 200.S that pay hack in ten years or less. Finally. FPACT established a 

set of goals to undertake sensible invesimenis in energy and water cottservalion projects.

In March 1994, President Clinton expanded these objectives in Executive Order 12902 Energy 

Efficiency and Water Conservation at Federal Facilities — requiring a .10 percent reduction in per. 

square-foot energy consumption by 2005 (from the same I98.*i basclincj.

The Dcfcn.se Depanmem has been a leader in meeting these targets. While U.S. civilian agencies 

increased gross energy con.sumption in buildings and fucililic.s by 12-9 percent from 1985
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[lirough 1996, DoD decreased ils gross energy consumption hy 22.2 percent During that same 

period, DoD's total use, meicsurcd in terms of net energy consumed per stpuirc foot, fell hy 15..S 

percent. We place a great importance on fiicilily energy reduction because A2 percent of DoD's 

energy is used to in.siulluiinns und non-tuctical vehicles. Energy conservation inakc.s sound 

business sense for the installation conimandcr, for the Federal Government and for the Nation. 

Attainment of the 30 percent reduction in per square foot energy consumption by 2005, for 

example, would result in an annual cost avoidance of approximately $1 billion. We are not only 

on the right glide path, vve arc ahead of it.

Energy Management Achievements

I'd like to tell you about some of the great ihing.s our people arc doing to conserve energy. Let 

me give you a few examples that illustiatc both their dedication and ingenuity and their potential 

to achieve even more;

• The USS Essex (LHD-2) consumed 18.3 percent less fuel by overhauling its propulsion 

auxiliary equipment and aggressively training Us personnel In proper maintenance, operation 

und engineering procedures. The crcw.s sound practicc.s resulted in a savings of 1.2 million 

gallons of fuel valued at almost $1 million.

Lust year, our nulionul ground forces training center ul Fort Irwin, California, reduced its 

energy u.sagc hy 4 percent, achieving a total net savings of $425,400. This tichicvcmcnt is all 

the more sienificani .since it has achieved this same result for four years in a row. Fort 

Irwin’s efforts huve made the installation a leader within DoD, having reduced energy 

consumption by 42 percent compared to the 1985 baseline. To aclticvc these results. Fort
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li win insliillcO lighiiiig reliofiis. aulomaliL- (hcrmoslats with occupiinl sensors, pltolovoltaic- 

powered nil sampling sysicms and ground source heat pumps.

The Puget Sound Naval Shipyard reduced energy consumption by 7 percent in one year by 

converting ils industrial steam plant from coal to mtlurul gas. It also in.sialled ,t boiler plant 

exhaust monitoring system which aiiiomatically adjusts the burners lo optimize boiler 

efficiency and minimize carbon dioxide production. Conversion from coal to nuturid gns ul.\o 

climinuicd sulfur dioxide, a significant pollutant and contributor lo acid rain, from the 

exhaust. Combined with savings from spot-market purchases of natural gas, the Shipyard 

expects to .save $2 million per year from these initiatives with an upfront invcstmciU of only 

$8.5 million.

Last moiiib, ihc Dcparimeni of finergy presented awards for fcdcnil energy leadership.

This year, as in previous ones, ibe depai lmcnl of defense won the inujodty of the awards.

In his recent address on climate change before the National Geographic Swiely, Prcsidcni 

Clinton announced a series of initiatives on the part of Federal Agencies. We believe we are 

leading the way. by;

• fncrcasiny cuerny efficiency in new canstrnclinn, DoD is working in increase energy

efficiency in new construction by 30 percent to 50 percent by fiscal year 2000 (compared to 

existing facilities). Tliis effort involves: Integrating site selection, landscaping and site 

development to minimize unnecessary heat gain or loss; optimizing architcciunil design to 

incorporate local natural conditions such us day-lighting, along with passive or active solar
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applications; and using energy cfncicnl equipment and renewable energy systems. Tlic 

Services have already executed several projects demonstrating this comprehensive approach. 

The Naval Facilities Engineering Command's new office spaces in ihc Washington Navy 

Yard, lor example, incorporate this total design approach- Building energy efficiency into the 

design added no upfront cost, but will result in annual energy savings of S1.10,000 per year 

(compared to the conventional design originally proposed^.

//ic rcri.viVi^ K.vc- of cnerf^y yovinffx fH-rfornunn c contracix (TSPCx)- Iincrgy Snvings 

Performance Contracts use private investment capital and expertise to accomplish energy and 

cosi savings projects in DoD facilities. The contractor’s investment is repaid from energy 

savings re.siilting Irom the measure.s performed at the inslullulion. The energy services 

contractor typically opcmlcs and miiinliiins the equipment installed under an ESPC contract, 

for a period up to twenty-five years, under terms negotiated with the installation commander. 

When the investment is repaid, all additional energy savings accrue to the Government, and 

the Government retains owncrsltip. Kcccnily, ihc Army Corps t>r Engineers, as the lead 

executive agent for the Department, has established two Super Regional CSPCs, together 

covering all fifty states, with u total investment capacity of $ 1,455 billion. Inslullaiions can 

now i.ssuc delivery orders against these contracts. Already, the Department has twenty 

ESPC contracts in progress or under negoiiutlon, with a projected Investment by the 

contractors of nearly $54-8 million.

Working with the private sector to improve energy efficiency in diesel and high performance 

turbine engines. The Department is also deeply engaged in research and itevclopmcnt
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partnerships with private industry to improve the efficiency of oiii mobility and weapons 

systems. The overriding issue for the DoD is reducing the logistics burden, including costs 

associated with I'lid consumption, whicli will, in turn, reduce emissions of grcenlimisc guscs. 

Military vehicle propulsion systems are modified commercial models, so we have a direct 

interest in commercial automotive products ami technology. The DoD owns the largest fleet of 

vehicles within the federal government, the bulk of which are used by the Army. More efficient 

propulsion systems for a wide langc of systems, from medium luclicul truck, up to heavy trucks 

and combat vehicles, would assist ihc Services in their mission. Because of its cenlral role in 

advancing dual use uuiomoiive technologies, the Army's National Automotive Center located at 

Wurren, Michigan, wiil take the lead in e.sluhlishing a consortium of engine manufacturers and 

research organizations, to include commercial, academic and government lal>oratorics. with the 

expressed purpose of accelerating technology iransl’cr of advanced diesel engine technologies 

fiom re.search m ipanuraciuriiig. In conceit with the Depanmem of Energy, we have already 

cuntacied several leading engine manufacturers to begin such a partnership.

The Integrated High Performance Turbine Engine Technology {IIIPTET) program, is another 

excellent example of the Department’s invc.stmeni.s in mis.sion-drivcn technologies dc.signed to 

maintain future military superiority, which also offers benefits supportive of the Department’s 

broader environmental goals. This highly successful, three-phased program, jointly funded by 

DoD, NASA, and industry, is designed to develop air breathing gas turbine engine technologies 

with Ihe goal of doubling propulsion .system capubilily while providing a 40% reduction in fuel 

burned (through a combination of decreased specific fuel consumption and decreased engine 

weight). These engines can then be used by the broad spcctmm of military aircraft applications. 

To date, IHPTET has achieved its Pliusc I goals of a 30% incrca.se in engine ihrusl-lo-wcight
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ratit> for the uirbofan/turbojcl family; a 40% increase in power-m-wcijjhl riiio ;itul 20'X> reduction 

in spcfinc fuel consumption lor the iiirboprop/ (urboshaft family; anil a 35% increase in ihriist- 

pcr-unit-airflow and 30% reduction in cost for the expendable engine family; and is well on its 

way to achieving even more ambitious goals in PY1999.

/juiff term Impacts of Climate Change on j\atinnal Security

Tltc climate change treaty protocol Is not uddre.ssing a theoretical issue, but <inc ihiit has 

potentially serious implications for DoD. the United States, und lltc world. The IPCC, the 

leading scicntiHc expert today on climiilc change, has concluded that man made emissions of 

greenhouse gases arc increasing at a rapid rale and predict that as a result, hy the year 2100, the 

global mean surface lempcrauirc will Increase from 1 - 3.5‘'C . and average sea level will ri.se 

between I5cm and 95cm- These changes will lead to many climate induced impacts that could 

affect US national security interests.

Today, one billion people around lltc world live within 60 ’ 100 kilometers of coastlines with this 

number almost certain increase by .several limes within the next two decades. Thirteen of the 

world's 20 hugest cities are located on coasts threatened by a to sea level ri.se. In addition, un 

increase in tropical cyclones and hurricanes is predicted within the coming decades, ahing with 

marked changes in rainfall patterns, with some regions experiencing more and others less.

Considered on by region, thc.se changes have the potential to create significant political 

instabilities around the world by threatening food supplies, increasing the frequency and severity 

of floods and droughts, raising the average sea level globally, and increasing the incidence of
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vcclnr-honie disease, According lu the 1990 Intergovernmental Panel on Climate Change 

(IPCC) Report, "The grnvcst effects of climate change may be those on human migrations ns 

miltinns are uprooted by shoreline erosion, coastal flooding, and ugricuhiinil disruption".

These events would have significant consequences to future international political stability, and 

future US defense plans. They could po.se real threats to vital US national security interests and 

lead to conditions similar to those in the past which resulted in US troops being deployed, either 

for humanitarian or peacekeeping missions, or to protect US security interests. Recent c.KamplcN 

include the hiimanilat inn relict effort in Somalia, and the deployment of troops to intercept 

refugees fleeing Haiti fui the US. InunUaiion uf Caribbean islands could cirate numerous Haiti- 

type situations, and the predicted agricujtural dislocation and flooding in Africa and (he Indian 

Subcontinent could create numerous Somuliu-typc situations, ult occurring simultaneously.

Given the potential threats to international .stability from climate induced changes, the 

Department of Defense fully supports the four key elements of President Clinton's framework for 

an International Global Climate Change (GCC) Protocol In Kyoto: to commit to ilic binding and 

realistic target of returning to 1990 greenhouse g.-is emission levels between 2008 and 2012; to 

address all greenhouse gases; to embrace flexible mechanisms for meeting these limits; and to 

engage both industrialized and developing countries in meeting the challenge of climate change.

SUMMARY

I want to re-emphasize that readiness and the ability to conduct military operations arc our 

highest priority at DoD. We support President Clinton’s proposed framework and the
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prcscrvaiion military operation!; and readiness which we believe are compatible goals. The 

Department will continue to be a lender in energy conservation and efficiency, and in reducing 

greenhouse gn.s cmission.s. Reducing energy con.sumption can be both rinunciuiiy and 

operniionally hcnctidal to the Department, and the Department is committed to pursue such 

reductions to iltc extent it Is consistent with national security.
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I am pleased to be here Unlay to describe to this committee the Administration’s 

plan to address the health and environmental risks associated with climate change. We are 

proposing a comprehensive strategy that ci eates new opportunities to redirect our u.se of energy 

in ways that will be good for both our economy and our environment. The plan creates incentives 

for the private sector, alone and in partnership wiili the govcrmiicni, to provide the energy- 

efficient technologies that will enhance our prosperity, botli at home and in the global 

marketplace, as we move into the next century.

This Committee is a particularly appropriate venue for this discussion because, first and 

foremost, Uie issue of climate change .starts with the evidence developed by the scientific 

community. The overwhelming majority of that community has concluded that unless actions 

aie taken to reduce gi^nhousc gas emissions, ai some lime in the future w'c will likely experience 

unprecedented climatic disruptions.

Over the past several months, the President hosted two sessions where leading .scientific 

and technology experts, economists and business leaders de.scribed the current state of 

knowledge. It was extremely clear from these meetings that, while unceioainties remain, based on 

what we know today, it would be foolhardy not to begin acting to limit emissions of greenhouse 

gases.

In responding to this call for action, the President rejected extreme views frequently 

heard on both .side.s. He declined the call by .some for drastic short-term cuts in emissions that 

could undennine our continued economic prosperity. At the .same time, he rejected those voices 

urging a “do nothing” approach based on the premise that adverse con.sequences are the next 

generation’s issue, not ours.
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In.stead, the President’s plan reeogni/es the challenge of climate change as a tremendous 

opportunity for heightened economic growth. It challenges our nation’s creativity and innovation 

to reap the benefits from the many win-win opportunities that exist to reduce emissions of 

greenhouse gases. It is designed to enhance our role a.s the world’s number one economic power 

by ensuring our continued competitive edge in developing and marketing technologies in an 

increasingly global marketplace in the 21st century. And in so doing, this policy will protect 

future generations from having to confront the risks either of severe, climatic di.sniption or of 

economic dislocations if drastic actions to reduce emissions were to prove necessary at some 

future time because wc failed to begin acting now.

The President’s proposal contains both a domestic action plan and an international 

strategy for dealing with what is fundamentally a global issue. It provides clear instructions to our 

negotiators involved in talks to .strengthen the Framework Ck>nvention on Climate Change which 

arc scheduled to conclude in early December of tills year in Kyoto, Japan.

The plan was developed following extensive consultations with all interested parlies. What 

the experts - and the economic models - told us is that there are smart ways and dumb ways to 

address climate change. Tlie President’s plan harnesses all of the smart ways: it provides 

incentives through budget cuts and research and development; it allows for flexibility by 

proposing budget pciitxJs instead of rigid targets for emissions reductions; it taps the power of the 

marketplace through emissions trading both domestically and internationally; and it recognizes the 

global namre of the problem by insisting on the participation of all countiies.

On tlie domestic side, the President’s plan rejects costly approaches that rely on energy
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taxes and heavy-handed rcgulation. Instead, promotes new business opportunities through lax 

cuLs, R&D incentives and public-private sector partnerships. Further, it allows a decade’s worth 

of experience with these approaches before intrcxlucing the emi.ssions trailing system that will 

assure we meet the emissions reduction target.

The plan represents a strong, innovative, yet realistic approach. Not surprisingly it has 

been attacked by .some on both sides of the issue who want either stronger action or no action at 

all. However, more importantly, it has won the suppori of a number of firms in the manufacturing 

and high-tech sectors, as well a.s energy companies and electric utilities who see this as the best 

path forward.

On the international side, the President’s plan couples a binding, realistic target with 

proposals that allow countries the flexibility to meet it. Tlie President announced that we would 

support returning emissions to 1990 levels by tlie period from 2008 through 2012. Tliis initial 

step would be followed by further reductions over the next five years. Both here and abroad, 

during the recent negotiating se.ssion, this position has been supported by .some, but attacked by 

many others a.s being cither insufficiently stringent or overly so. It will require the U.S. to reduce 

emissions in the period 2008-2012 by nearly 30 percent from where they otherwise would be.

Tliis represents a substantial, but we believe, realistic challenge and that it is an important first 

step in safeguarding our nation and the planet against climate change.

The U.S. negotiating position contains several imporumt provisions aimed at providing 

flexibility for reducing emission.s at substantially lower costs. For example, by calling for a five- 

year budget period, we are seeking to avoid the potential problems inherent in the more traditional 

single-year target where short-term economic, weather related or energy price influences could 

make meeting a target more difficult. We have also proposed both emissions trading and joint
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implementation with credit for reductions. Both provisions provide incentives for lltiding and 

capturing low co.si reductions wherever they occur and have the potential for reducing compliance 

costs by as much as 90 percent. Finally, the U.S. hits proposed emissions banking and limited 

borrowing to allow for co.st .saving transfers of reductions over time.

The U.S. position also calls for developing countries to play a meaningful role in 

addressing concerns about global warming. Our position recognizes the need for developed 

countries to load the way, but calls on developing countries to play an increasing role as their 

emissions grow and economic conditions iniprove over time. Specifically, the U.S. has called for 

the establishment of a new annex allowing developing conntrie.s to agree to take on binding 

obligations and for agreement by a date certain on a graduation mechanism under which 

developing countries would take on increasingly stringent provisions over time.

The President stated very clearly that the United States will not take on binding 

obligalion.s unless key developing meaningfully paiticipute in this effort.

The lust major negotiating .se.s.sion concluded in Bonn last week. Based on reports from 

that meeting, many issues remain to be rc.solved for an agreement to emerge from Kyoto. While 

we remain committed to working as hard as we can to make Kyoto a success, we also believe that 

no agreement in Kyoto would be a better outcome that an agreement that would be bad for our 

country or one which sets us down a path dial would not be sustainable.

Now I would like to return to Issues lelated to dome.stic implementation and the question 

of what it will mean for our country to return emissions back to 1990 levels by the period 2{X)8- 

2012. I>et me .start by .saying categorically it will not mean, as some have suggested, 

skyrocketing energy prices and wholesale shifts of jobs to developing countries. The President 

has carefully nurtured our economy back to its strongest point in decades and would not support
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any action that would undennine our continued prosperity.

As outlined above, our proposed domestic plan relies extensively on incentives, removing 

barriers to innovation, partnerships witli industry, reinventing federal energy policies, and market- 

based incentives. During the ten year period prior to 2008, we have proposed the following 9 

part plan:

J. Tax Cuts H5id Research Funding: $5 billion in tax cuts and expanded federal research and 

development over five years to spur markets for existing energy efficiency and low-carbon 

technologies and tlie creation of even better next generaiinn technologies.

2. Credit for Early Action; to provide immediate incentives for near-term actions by firms and 

localities able to achieve low cost reductions,

3. Industry by Industry Consultations: The Administration challenges finns to prepare plans over 

the next 9 months on the most effective ways to reduce greenhouse gas emissions in their sectors.

4. Encouraging the Use of Energy Efficient Products: we arc committed to working to remove 

barriers that exist to expanded markets for exi.siing enei'gy efficient teclmologies.

5. Federal Procurement and Energy U.se; The Department of Energy will spearhead a 

comprehensive effort to reduce greenhouse gas emissions from federal sources.

6. Electricity Restructuring: To deliver a significant down payment on emissions reductions, while 

saving consumers billions, we will pursue a bold plan for electricity restructuring that also ensures 

greenhouse gas reduction.s and other environmental protection goals.

7. Setting a Concentration Goal: Working with the National Academy of Sciences and other 

bodies, we will examine issues related to developing a long-term goal for concentrations of 

greenhouse gases in the atmosphere.

8. Bilateral Dialogues: The President has already had substantive discussions with many world
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leaders include those from Argentina, Chinn, ilie United Kingdom and Japan. Senior officials 

throughout our government will continue to press the case for the U.S. position at every 

appropriate opportunity over the coming weeks. Beyond Kyoto, we plan to continue to advance 

our nation s interests in deploying climate-friendly technology abroad in ways that ci^ate 

environmental and economic benefits for both our tiational and our international partners.

9. Economic and Science Review.^; Rccogniz,ing that over lime we will leant more about both 

scientific and economic i.ssues, we will periodically review our policic.s in light of impi-ovcd 

undenstanding.

Taken together, we believe these actions represent a comprehensive initial step toward 

it^duciitg our greenhouse gas emissions. This initial stage would be followed by a domestic and 

international emissions trading regime to meet the binding target beginning in 2008.

Wc arc now beginning the procc.ss of moving forward to Implement this plan. Wc will 

continue to have extensive consultations wiili interested portic.s and build on the almost 40 

voluntary partnerships between government ami the private sector that have been developed over 

the last sevei al years under the President’s Climate Change Action Plan. We welcome your input 

into tliese efforts as we move forward in this process.
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I am pleased to be here today to describe the Admimslrarion’B plan to address the 

challenges and opponunities presented by climate change. We are proposing a comprehensive 

strategy that creates new opporinnities to redirect our use of energy in ways that will be good for 

both our economy and our environment. The plan Creates incentives for the private sector, alone 

and in partnership with the government, to provide the energy-efficient technologies that will 

enhance our prosperity, both at home and in the giobal marketplace, as we move into the neat

century.
This Committee is a particularly appropriate venue for this discussion because, tirst and 

foremost, the issue of climate change starts with the evidence developed by the scientific 

community. The overwhelming majority of that community has concluded that unless actions 

are taken to reduce greenhouse gas emissions, we are likely to experience unprecedented 

climatic disruptions.

Over the past several months, the Administration conducted extensive public outreach, 

bringing in leading scientific and technology experts, economists and business leaders to 

describe the current state of knowledge. It was extraordinarily dear from these meetings that, 

while uncertainties remain, based on what wc know today, it would be foolhardy not to begin 

acting to limit emissions of greenhouse gases. If wo fail to act we risk serious health and 

environmental consequences. In addition, we risk losing significant opportunities to enhance 

efficiencies, improve productivity, and capture growing markets for environmentally sound 

technologies.

In responding to tins call for action, the President rejected extreme views frequently 

heard on both sides. He declined the call by some for drastic short-term cuts in emissions,
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because such preciphous action could undcrromc our continued economic prosperity. At tho 

same time, he rejected those voices urging a "do nothing" approach based on the premise that 

adverse consequences arc the next generation’s issue, not ours.

Instead, the President’s plan recogni/cs tltal the challenge of climate change presents a 

tremendous opportunity. It challenges our nation’s creativity and imiovation to reap the benefits 

from the many win-win opportunities that exist to reduce emissions of greenhouse gases. It is 

designed to enhance our role as the world’s number one economic power by ensuring our 

continued competiUve edge in developing and marketing technologies in an increasingly global 

marketplace in the 21st century. And in so doing, this policy will protect future generations 

from having to confront the risks either of severe climatic disruption or of economic dislocations 

if drastic actions to reduce emissions were to prove necessary at a future time because we failed 

to begin acting now.

The President’s proposal contains both a domestic action plan and an international 

strategy for dealing with this global issue. Jt provides clear instructions to our negotiators 

involved in talks to stienglhcn the Framework Convention on Climate Change which arc 

scheduled to conclude in early December of this year in Kyoto, Japan.

The plan was developed following extensive consultations with all interested parties.

What the experts - and the economic studies - told us is that there are smart ways and dumb ways 

to address climate change. The President’s plan harnesses the smart ways: it provides incentives 

through tax cuts and investments in research and development; it allows for flexibility by 

proposing multi-year budget periods instead of rigid one-year targets for emissions reductions; it 

taps the cost-reducing power of the marketplace through emissions trading both domestically and
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tottmalionally; and it recognbas the global nature of the problem by Insisting on the 

participation of all countries.

On the domestic side, the President’s plan rejects costly approaches that rely on energy 

taxes and heavy-handed regulation. Further, it provides for a decade’s worth of experience with 

these approaches before introducing the emissions trading system in 2008 that will assure we 

meet the emissions reduction target.

The plan represents a strong, innovative, yet realistic approach. Not surprisingly it has 

been attacked by some on both sides of the issue; those who want cither stronger action and by 

others who want no action at all. It has however won the support of a number of firms m the 

manufacturing and high-tech sectors (the Bu.siness Council for Sustainable Energy), as well as 

energy companies (e.g. Enron and Trigcn Energy Corp.) and electric utilities (Niagra Mohawk, 

Public Service Electric and Gas) who sec tliis as the best path forward.

This plan builds on a strong foundation of existing public/private partnerships established 

during the past four years under tlie President’s Climate Change Action Plan. Under this nearly 

forty largely voluntary programs, over 5,000 big and small companies, public institutions, and 

state and local governments have committed to actions projected to reduce greenhouse gas 

emissions by over 150 millions of metric tons of carbon equivalent by 2010 with associated 

annual energy cost savings of $50 billion by that year. Tlie President s new plan will 

substantially expand these efforts as we move into the next century.

On the international side, the President's plan couples a binding, realistic target with
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proposals that allow countries the flexibility to meet it The President announced that we would 

support returning emissions to 1990 levels by the period from 2008 through 2012. This initial 

step would be followed by further reduotious over the next five years. During the recent 

negotiating session, this position hus drawn support fiom some countries, but was attacked as 

insufficient by others. It will require the ll.S. to reduce emissions in the period 2008-2012 by 

nearly 23 percent from where they otherwise would be. Tills represents a substantial, but we 

believe, realistic challenge and is an important first step in safeguarding our nation and the planet 

against climate change.
The U.S. negotiating position contains several important provisions aimed at providing 

flexibility for reducing emissions at substantially lower costs. For example, by calling for a five- 

year budget period, we arc seeking to avoid the potenflal problems inherent in the more 

traditional single-year target where short-term economic, weather related or energy pnee 

influences could make meeting a target more difficult. We have also proposed to reduce overall 

costs through emissions trading and joint implementation with credit. Both provisions provide 

incentives to find and capture low cost reductions wherever they occur and have the potential for 

reducing compliance costs by as much as 90 percent. Finally, the U.S. has proposed emissions 

banking and limited borrowing to allow for cost saving transfers of reductions over time.

The U.S. position also calls for developing countries to play a meaningful role in 

combating global warming. Our position recognizes the need for developed countries to lead the 

way, but calls on developing countries to play an increasing role as their emissions grow and 

economic conditions improve over time. Specifically, the U.S. has called for the establishment 

of a new annex allowing developing countries to agree to take on binding obligations, and 

agreement by a date certain on a mechanism under which developing countries would graduate to
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increasingly stringent provisions over time,

The President stated very clearly rhat the United States will not taka on binding

obligations unless key developing countries meaningfully partierpate tn thts effort.

The last major negotiating session prior to the Kyoto meeting concluded in Bonn last

week. Many issues remain to be resolved for an agreement to emerge from Kyoto. While we

remain committed to working as hard as we can to make Kyoto a success, we also believe that no 

agreement ill Kyoto would bo a better onteome that an agreement that would be bad for our 

country or one which sets us dovm a path that would not be sustainable.

Now 1 would like to return to issues related to domestic implementation and the question 

of what it will mean for our country to return emissions to 1990 levels by the period 2008^2012. 

Let me start by saying categorically it will not mean, as some have suggested, skyrocketing 

energy prices and wholesale shifts of jobs to developing countries. The President has carefully 

nurtured our economy back to its strongest point in decades and would not support any action

that would undermine our continued prosperity.

As outlined above, our proposed domestic plan relies extensively on markd-based

incentives, removing barriers to innovation, establishing partnerships with industry, and 

reinventing federal energy policies. During the ten year period prior to 2008, we have proposed

the following 9 part plant
1. Tax Cuts and Research Funding: $5 billion in tax cuts and expanded federal research and 

development over five years to spur markets for existing energy efficiency and low-carbon 

technologies and tlie creation of even better next generation technologies.

2. Credit for Early Action: to provide incentives for near-term actions by firms and localities able

to achieve low cost reductions.
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3. Industry by Industry Consultations; Tho Administration challenBOs firms to work with tho 

Administration to prcpam pians over the next 9 months on Ore most elTecOve ways to reduce 

greenhouse gas emissions in their sectors.
4. Encouraging the Use of Energy Efficieni Products; we arc committed to working to remove 

barriers to expanded markets for existing energy efficient teehnoiogies.

5. Fedemi Procurement and Energy Use; The Department of Energy wiU spearhead a 

comprehensive effort to reduce greenhouse gas emissions from federal sources.

6. Electricity Restructuring; To deliver a significant down payment on emissions reductions, 

while saving consumers billions of dollars, we will pursue a bold plan for eleelricily 

restructuring.
7. Setting a Concentration Goal; Working with the National Academy of Sciences and other 

bodies, we will examine issues related to developing a long-term goal for concentrations of 

greenhouse gases in the atmosphere.
g. Bilateral Dialogues; The President has already had snbstantive discussions with many world 

leaders include those ftom Argentina. China, the United Kingdom and Japan. Senior officials 

throughont our government will continue to press the case for the U.S, position at every 

opportunity over the coming weeks. Beyond Kyoto, we plan to oontinu. to advance our 

nation's interests in deploying climate-friendly technology abroad in ways that create 

environmental and economic benefits for both our national and out mtcrnational partners.

9. Economic and Science Reviews; Recognixing that over time we will leam more about both 

scientific and economic issues, we wUl periodically review our poUcies in light of improved

understanding.
Taken together, we believe these actions represent a comprehensive initial step toward
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rMudne our EToenhouse gau emissions. This initial suge would be followed by a domeatie and

totemational emisaiona trading regnne to meet dte binding «rget beginning in 2008.

We are now beginning to Implement thU plan. We will enntinne to have extensive 

eonsultations with inmmsted ptutica w>d build on .be almost 40 voluntary partnerships bebveen 

government and tire privam seetor tisa. have been developed over the last severd years under tite 

presidenfs Climate Change Action Plan. We welcome your input inU) tiiese effort as we move

forward in this process.
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Thank you for thia opportunity to infonn your oommittM about the itatua of tha 
interaaobbil climate change negotiations. The U S. delegarion floiehed iw work last 
week It the «igbih losaioa of the Ad Uoo Qnnxp on the Boitin Mandate (AGBM) and 
what was to have been the last formal "pre-nogotklioii meetin*” i*ior to the meating of 
the Thhd Conference of the PertJes (COP-3) in Kyoto. However, because further 
Bfeporstofy work remaina, the AGBM Chairman auspanded the aasekm and will 
reconvene it for a half dhy on Novemi>er 30 and a half day on December 1 before COP-3 
bagiofi on the afternoon of December 1.

Pitiidint Clinton’i annomweraent of the U.S, taiget on October 22 changed the 
dynamic of the ncgotiatloua. Ilia apeoch masked the begfonlcg of a new effort to 
nndf>t.v.i taaUstic and achievable ^ yet aggreaaive - eflbrta to fodiico greeohouae gas 
emissions. The enotmetis technological and Innovative capacity of the United Statoa has, 
with tWa mrtraoTdinary oommimient, Iwen charmded to comhatiTig the throat of climate
change.

In hla speech, President Clinton outlined a flexible^ market-baaod and coat 
effective appiuaoh, basked by a comprohowive domeitic program to help meet the 
Mobitioua tar^ot to cettun gmaohouso a*« afniasiona to 1090 Icfvela in a budget period 
batwaen 1008 and 2017. This target >viU b« followed by a reduction of all OHO below 
1990 levels In the flve-yeer period thereafter, and an effort to make ftinhor iiductlona in 
the years beyond that. Unlike the EU and othem’proposals, the U.5. plan lllw a 
oon^enaive view with legwd to the gases to be Included. Wo are prepared to ato» 
a broad tango that ineludas the ■‘tough" gieetihouie gocea such v HFCa, PFC#, SF6 md 
all land uic and foiert ainka. In real tanna, the U.S. oommitmeot is the equivalent of 
foragoing the imtidpeted 28 perecet growth tn U.S. gpeenhouae gai emissions by the year
2010.

A ni^or alsmeni of die PwiJeot's proposal is the o«ll for botixindustriatized and
developingoountrieitoparticipatoinmMtfogthacballangeofcllinatochaiige. While
(levelop^countrics mu« lead, he tnsisted that key dcvoloping nriiona ^ mcanmgfUlly 
oarticipatc; otherwise, the United States will luit aasume binding ohU^riona Their 
Involvomeat is vital to addressing the global problem we face: even if the enhre 
i,yK-t,«l«od world reduced its wniariens significantly over the coal^

difforem energy fhture.

\ T r , rr>



NOV-05-Q7 09; 2B Climate Change Task For’ce P . 04

11/04/97 17:55 ©202 047 0191 state OES/EGC <2003/005

The Prrtidopi Rteo placed great onphasis on the need to roly on a senn of flexible 
meclunieotl i»t achieving btadliie «idi m Iredins and
joint implttneoutioa ivith credit wUl cut worldwide pollntlon and help developing 
counuiea protect their own enviMWOoMS vddiout sacrificing economic growth. The 
advaitages of thoN mechaniwM are obvioue; economic aoiilyma and practical eapenence
aupponthtta.

Unlike other govemmanti that have annoimced eroisaiona goals, Preeideut Clinton 
gimultaneoiuly anwnneed a donwedc program which ineluUea a $5 billion eerles cl tax 
incentives and reaeurdt and development inwatmenta to encourage cneray efficiency and 
the uae of cleaner energy. He pfoposed providing incentiveN ft»r early action by the 
private aectof, wWi Credit for companiea Iket #how the way to a lower giwaihoweo gas 
fhtuie The Pieaidrait ilao propoaed the creatioa of a dommiic market-based iy«em fcr 
reducing emiuions - a ayatem ftat wiU tie both our national efibrti and the interoahonal 
pmgniTn into a cort-eff^tive global emisatons n^. Effort! to change the wey the 
U.s. government buyi and Uiea energy aro alao includod.

Our ncnotiatora worked wito other delegatee at the Boon develop the
text for a ptotocol or other legal matninMlit fbr coniidttatMm at COP-3 fliat ii oo^etoit 
with the U S propoiol. Ow ncgolwtois maile some impoitont edvencenienta at Bonn 
including teaching agreement on a number of the compliance proviiiona. Wo ^

in some areas critical to the ovcnUl U.S. poaiOon. dihougb -v«»l .m|K.rUoit
issues within the taxi remain brackewd. Thoso include anions cSt implenieiitation. ‘Voluntary commitments” by weahlnuf 
haimo^ .vdcotim. “polWea and inea«we«." multl-year eimaiions budgets, ^ 
treatment of carbon sioks, and the level of target reductions of greenhouse gas emlu^ 
Ty^x I. w. final consmsua has not yet been reached on them «U1 contenttou. points.

Reaching conaenaua with other aegoiUttog Parties on th«eii^ 
will continue tobe a dittouU laak: rh« Croup of T7 ooimtrie. and China workad to block 
the i«i to .evend ™ andTeimroduced text to mflect Ita _
rm^tmeirta ttnm devaioplng countries, and to obtain now coooea^ ft«^d«ve^ 
countries on financing and the transfer of "climato-ftiendiy todmologiei. Thui, wito 

SmSthe Conftmuce of thoPartloi atKyoio. much work needs to be
dciw on many outstanding and difficult iisuca.

-.■j!?gajrr.asr.rrrrjr,ayaK'
ZtoLim. cZ, r«p«£v. ^pro«l«. « >^co»bK« «. und-.-^ 

intense consultations with the EU over the coming weeks.
Wo took forward to this woakawTt tofoimal maetinB at tho ministerial level m 

t-. ..B-mudW » m«t wW. <» EU college. -4
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ministcri fitim other AiUMX 1 tooil ikUhAimex 1 Ptrtles. The two-day Miiion will be ^lit
betweeo caiuiiiltatlan* among Annex I oounttic* on iha flrat day and diaoaa«io«u aaioog
all invited Parties on day two. Wa blend to push to inolnde key develoiMog countriea In 
the Kyoto outcoaw tuul Ui Mcuie broader luppon for the U..S, tiriit. emiaeioiu trading 
and joint implomontation £oi credit with developing countries.

TnirtMed in laiaary of thii year, U.S. policy on oUnude clungc becime fliUy 
fleihed out with Praatdent Climod’i Mnnouncemeot of the U.S. larger last month. Wc 
uvw bdiava thai WC taive the momcnnim necewary to aebiers'e a lueceaefiil outeotne in 
Kyoro - one thei will mark the ftret step in e aonai of steps that will enable the United 
States ind ill nationi to fhlfill the Climate Gmvcntion’a uKifnate objective to stahdliae 
atmoapberic eoncentrationa of greenhouae gaeea M a level tfaiit would prevent daugcioiM 
human interfeienoe with the climate Hyttem. It will not be an easy toad to Kyoto, but 
through an Intaiulve, oomprshanalve diplomatic effoit, wo will increaae our chances for 
auccesa considerably.

T r r\r^ r- r -7 r\~y » n t T .*1 I .W I i<->
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Statement by Under Secretary for Global Affaire Timothy E. Wirtli 
before the House Conunittec on Commerce 

November 5,1997

Thank you for thit opportimity to inform your committee about the etatuc of the 
international climate change negotiations. The U.S. delegation finished its work last 
week at the eighth session of the Ad Hoo Group on the Berlin Mandate (AGBM) and 
what was to have been the last fonnal "pre-negotiation meeling** prior to the meeting of 
tlie Third Conference of the Parties (COP-3) In Kyoto. However, because further 
prqjartttory work lomcuna, the AGBM Cfasinnioi auspcmdcd the aeaaion ond will 
reconvene it for a half day on November 30 and a half day on December 1 before COP-3 

begins on foe aStwnoon of December 1.

President Clinton’s announcement of the U.S. target on October 22 changed the 
dynamic of the negotiations. Ilii speech marked the beginning of a newcftwt to 
undertake realistic and achievable - yet aggressive - eflforts to reduce grecohouae gas^==^ 
emis$ions.Jlhe-en^nou5 teohnoiogi^ and innovative capacity of tile united btateg^lw, 
with^SseSranr^^^oTTimitment^lie^hanTieled tn combating the threat of climate
Chans

In his speech, President Clinton outlined a flexible, market-baaed and coat- 
©ffeotive approach, backed by a comiJrehensive domestic program to help meet the 

^lunbitioui target to return gteenhouso gaa emissiotiS to 1990 levels in a budget period 
\/ between 2008 and 2012. This target will be followed by a reductiott'Ofefl^H9 below 

1990 levels in the flve-ycar period thereafter, and an effort to make forthcr reductions in 
the years beyond that. Unlike the Eli and others' p^osals, the U.S. plan takes a 
comprehensive view with regard to the gases to be included. We are prepared lo address 
a broad range that includec Oa »tea!Hh” greenhouse gases sueh as HFCs, PFCs, 9F6 and ^ 
all land use and forest sinkdr’KniM-tsimB^fosTJ:S='nnBandtmc^^ of - )

Bgolng the anticipated 2BjtercomfflowfoJn-UiSryeeahou6egas^mssiongWt^^

A mtdor element of ihe President’s proposal ia the ouU for both industrialized and 
developing countries to par icipatc in meeting the challenge of climate change. While 
developed countries must h ad, he insisted that key developing nations must meaningfhUy 
participate; otherwise, the \ Jnited States will not assume binding obligations. Their 
involvement is vital to addi e«lng the global problem we ftce; even if the entire
industrialized world reduced its emissions significantly over the comhn} docadca, the 
growing cniissious fiorn doyoloping countries will continue to push atmospheric 
concentrations of greonho Jp gases upward. These nations have an opportunity to chart a
different energy ftiture.
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The President also placed great emphasis on the ncal to roly on a series of flexible 
meohaniems for achieving binding Ibnits. Iimovationt euch as amisrions trading and 
joint implementation with credit will cut worldwide pollution and help developing 
countries protect their own environments Wimout sacriflclng economic growth. The 
advantages of those nicchanismB arc obvious: economic analysis and practical experience 

support thorn.
^emisfttofia-goa^l
mrttides-aiiHmic

^r^:::^^rgmiSirather eoVft ______
isimultaneoualy announced a domestic prograinwmcn'---------- -------------

incentives and research aMdflvelopmbnt inves^ents to encourage energy efficiency and 
the use of cleaner energy. He proposed providi^ incentives for early action by the 
private sector, with credit tor companies that show the way to a lower groonhouao gas 
future. The President also proposed the creation of a domestic market-based system for 
reducing emissions - a system tiiat will tio both our national efforts and die international 
pmgraTTi into a cost-eficctivc global omissions maikat, Efiforts to change the way the 
U.S. government buys and uses energy are also included.

Our negotiators worked with other delegates at the Bonn meeting to develop the 
text for a protocol or other legal instrument for consideration at COP-3 that is consistent 
with the U.S. proposal. Our negotiatore made some importfmt advancements at Bonn 
including reaching agreement on a number of the compUanco provisions. We saw 
movement in some areas critical to Oie ovenUl U.S. position, alihough sevond imjwruini 
issues within the text remain bracketed. These include sections on oraissions trading, 
joint implementation, >Voigiri«y developing countries,
harmonisod reduction “pcUoieB and meMures,” mulH-year emitsiom budeets. die 
treatment of carbon sinks, and the level of target reductions of greenhouse gas emissions 
by Annex 1, as final conseaisus has not yet been reached on these still contentious points.

Reaching consensus with other negotiating Parties on t^eiMUdr^s^bOT and 
will continue to be a difficult task: the Group of 77 oountriea a^GhinS^^riced to block 
the text in several areas and reintroduced text to reflect its insIstbneowTO new 
oonunitments trom developing countries, and to obttun new conoeaslons &om developed 

/ countries on financing and the transfer of “climate-friendly** technologios. Thus, with 
^ onJyjkono montii until the Conference of the Parties at Kyoto, much work needs to be 

done on many outatandlng end difficult laaues.

Yesterday. I met with Environment Ministers from the European Union “'I'roika." 
eonuaiy to perocptionirthat a wide abyss exiatsdwgtwean our positions. Ibe^ve thatwe 
have begun to coalesce around key iswidAWhen the smoke clears, these dUTefencea.
mlglit not bo as gioat as wcprevlOUSty Our dialogue aorvod to finthor
understanding of our re^cctive approaches, WuJ we have committed to undortakmg 
intense consultations with the EU over the c< iming weeks.

We look forward to thle weekend’a i ifoitnel meeting at the ministenal level in 
Tokyo where wc will have the oppoAunity 11 meet with our EU colleagues again and

\
-f/X
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ministers firom other Annex 1 and noii-Anncx I Parties. The two-day session will be split 
between consuItatiOTis among Annex l countries on the first day and disouasions arnong 
all invited Parties on day two. We Intend to push to include key developing countries in 
the Kyoto outcoiue und lo secure brotder support for the U.iS. target, cmiaaions trading 
and joint implementation for credit with developing countries.

Tnitiftted in January of this year, U.S. policy on climu^e-tAsigsrhtsea^ ftilly 
fleshed out with President Clinton’s announcement of the UiS, target last mwiK We
now believe that ws:have the momentum nwessary to acbieVc_i5Ucc«^6ivO 
Kyoto - one that wiUmatSTBeTSisL step iiTolwlea of staptMh^^dU^gblc the United 

States and all nations to fulfill the Climate Convention’s ultimateStates and all nations to fulfill the Climate Convention’s ultimate objective to stabiliae 
atmospheric concentrationa of greenhouse gases at a level that would prevent daugoruus 
human interference with the climate svsteimJt will not be an easy ro^ to Kyotn^ hut 

■ough an Intenilverooinpreheiisive diplomatic effort, wo will increase our chances for 
success considerably.

rttni 
/ sue
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Draft JHG Testimony, 11/3/97

Introduction

Thank you for providing the opportunity to talk to you today ahounhe cos^f-notacting 
to control climate change. I’ll review the evidence for the changes in atmospheric composition
that are occurring now, and the future changes we can expect if we don’t take action to reduce L ,4, |U 
emissions of greenhouse gases. I’ll also discuss the implications of tlicsc changes for socio- / \ ^ 
economic and ecological systems. ^

x.

Over the past decade, a series of global environmental changes have been documented in 
increasing detail. Not only have wc demonstrated that climate change, the loss of biodiversity, 
stratospheric ozone depletion, alteration of the land surface, and changes in the nitrogen balanee 
of the Earth's soils and waters are all occuning and changing the enviromhent on a global-scale, 
we have also established beyond reasonable doubt that human activities are among the driving 
forces of such change. We recognize that these changes arc interrelated, and that they form a 
suite of multiple stresses affecting people and the Eartlr' s ecosystems.

The Current Situation

I find the scientific evidence for climate change compelling and this leads me to believe 
that we need to confront this growing challenge now. It is clear that emissions of greenhouse 
gases from human activities are enliancing the Earth’s natural greenhouse effect, leading to a 
warming of the planet’s surface. It i.s also clear that this warming will, in turn, lead to a scries of 
further climate disruptions as sea-level rises, patterns of precipitation change, and ideal ranges 
for plants and animals shift significantly. Climate change is a long-term problem, and solving 
this problem will require a sustained, long-term effort.

The longer we continue “business as usual,” the faster the rate of climate change, the 
greater the degree of wanning, and the more severe the negative effects for human and ecological 
systems. The sooner we leave the “business as usual” path, the slower the rale of change, the 
more negative impacts we avoid and the more likely it is that natural systems will be able to 
adapt to change.

Climate change will force shifts in the range, and distribution of many individual plant 
and animal species, and Thus will alter many of the eco.systems, including forests and wetlands 
that provide the support .systems for all life on Hartii. If CO2 concentrations double, fully 1/3 of 
the forest species worldwide arc likely to shill type. In the U.S., sugar maples and beech trees 
may move completely into Canada, with considerable economic impact. The tourism, maple 
synip production, and wood production which arc so important to New England’s livelihood arc 
at risk. Species that cannot migrate fast or far enough may face extinction. We spend about $3 
billion dollars annually to maintain our parks and refuges as unique assemblages of plants and
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animals. Climate change tlireatens this substantial national investment. 1/3 of the Everglades 
may be inundated, 7,000 .square miles of coastal lands may be lost, and 50% of recreational 
brown trout may be lost as waters warm too much to support them. Malaria jnosquitoes may be 
able to sur\'ive year-round in much of the US, and drought may become more frequent eveir as 
total rainfall and extreme precipitation events increase. Functions such as flood control and 
purification of air and water can only be provided by intact ecological systems, and when those 
systems are disrupted t)r lost we lose the benefits they provide.

The potential cost of such disruption is very serious. A groupj^Tccologists 
economists (Coslanza et al. in jVfl/?^re}_fiaiJWtlTiTyearproducetrthe first dollar estimate of i 
value of global ecosystem services -($33 trillion annumly, neai  ̂twice the global gross^ndtional 
product. It is a conservative estimate oasedjan cquitibfium or nmrghraUtaluesji^Jvahi^s for small 
changes in services from their current values. In a world significantly warmer than today’s many 
ecosystem seiviccs would be dearer to us than they arc now.

Gretchen Dailey recently edited a book on "Nature's Services" - not an attempt at 
comprehensive valuation but, rather, a compilation of efforts to identify and characterize 
components of ecosystem service value. Her conclusions were: "First, the services operate in 
intricate and little-explored ways tliat would be very difficult to substitute for using technology. 
Their marginal value will therefore almost certainly only go up as their supply dwindles.
Second, the total value of ecosystem services is very large. The services examined in this 
volume amount to many trillions of dollars annually. Third, marginal values of ecosystem 
service.s appear high in areas where we have an indication of them. Loss of soil, pest control, 
pollinators, and ecosy.stein goods are all presently impoverishing local or regionatgroups of 
people. Finally, safeguarding ecosystem services represents one of the wises^^(Viic 

investments society could make" j

4

Vj?
^ Clearly environmental damages from global warming will increase production costs in 

affected industries and raise the cost of living for us all. Increased evapotranspiration may 
reduce crop yields and water availabilify', raising agricultural costs. Agricultural pests and 
diseases may increase. Higher temperatures may raise air conditioning and cooling costs (though 
lowering heating bills). Coastal flooding and storm damages may increase due to rising sea 
levels. The most recent summary of economic impacts of climate change (by Repetto^d jetbers. 
at WRT) cites estimates of production l9SSCs-from4rdoubling of C02 conccntration(of 1 or 2 ^ 
percent ol'GDP. A survey of experts ^ Bill Nordh^ in 1994 showed a large variation m 

estimated econontic impacts of climate changeJuiLummimity on the point that damage costs 
increase as the magnitude of climate change increases. The longer we wait to act, the larger tliat 
increase will be

—For ecosystems, the rate of change may be even more significant than its eventual 
niagnitude. As the distinguished ecologist Professor Jane l.ubchcnco told the President earlier ^ 
this year: “The slower the rate of change in climate, the less catastrophic the results. Species are

:V
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more likely lo be able lo migrate, to grow, and evolve if the rale of change is slow.” TTie sooner 
we reduce emissions, the slower the rate of climate change wc can expect.

The Framework Convention on Climate Change, to which the United Slates is a party, 
seeks to stabilize atmospheric concentrations at levels that “prevent dangerous anthropogenic 
interference with the climate system. Such a level should be achieved within a time frame 
sufficient to: (1) allow ecosystems to adapt naturally to climate change; (ii) en.sure that food 
production is not threatened; and (iii) enable economic development to proceed in a sustainable 
manner.” One could argue that the rates of change are already outside that range. Even if 
emissions were frozen at today’s levels, temperatures would rise at about 2 degrees F per century 
because concentrations would continue to rise. The historical pollen record shows that this rate 
is about the most that eco.systems could possibly keep up with.

Wc have already increased atmospheric concentrations of CO2 thirty percent since the 
onset of the industrial revolution. To stop at an atmospheric concentration of 550 ppmv of COj, 
which represents about a doubling of pre-industrial levels, reductions in the growth rate of 
worldwide aimual emissions must begin by 2013. 'Htat is, the whole world must begin to “apply 
the brakes” within the next 2 decades, and world emissions must begin declining .steeply during 
the second quarter of the next century.

The results that give us cause for concern come from numerous studies of past climate 
change, from observations of ecosystems changing over time, and from model simulations that 
project fiiturc conditions. An important aspect of interpreting such results, especially model 
simulations, is accoujiting for uncertainty, which is often done in a very selective way by climate 
change skeptics. Uncertainty cuts both ways: outcomes could be less dramatic than expected 
based on our current understanding, but could just us well be more severe. We must remember 
that the current generation of impact projections is focused on a limited number of variables, and 
that this may result in an overly benign picture of the future. For instance, a series of projections 
that includes carbon dioxide increases, temperature change, and precipitation changes now 
indicate that there might be no net effect on global agricultural productivity, although regional 
dislocations are expected, witli the poorest countries experiencing the greatest losses. However, 
these analyses do not include potential water constraints or changes in the distribution of pests. 
As the scientists told us at the White House conference October 6, the impacts wc have not been 
able lo include are more likely to make tlie results worse rather than better.

We have not examined the ecological conscqucncc.s of climate change beyo.’id a doubling 
of today’s conccntraiion.s. Yet, if w’e continue on a “business as usual” path, the Earth’s 
concentrations will soar through that on their way toward a tripling or quadrupling of pre­
industrial levels, Wc will take the planet lo levels that have not been seen for 50 million years in 
a single century, a geological blink of an eye. The Administration has received letters signed by 
thousands of scientists in tlic last few months urging action on this issue-warning that 
nonlincarilies or unexpected catastrophic events sucli as the ozone hole arc likely when the rates 
of change arc so fast.
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We have received similar letters urging action from the economic community. They 
point out tlmt paced actions can reduce costs and buy insurance against climate cliangc. It is 
important to point out that the challenge of climate change poses a tremendous opportunity for 
American industry. It is absolutely clear that the set of existing energy and agricultural 
technologies and practices that is the primary cause of global climate change will have to be 
replaced by a different set of more benign tcclinologics. Technological innovation is the key to 
our response to the climate challenge, and technological innovation is among America's greatest 
strengths. Reducing emissions requires development of clean sources of power and more 
efficient machines, structures, and industrial processes. There will be ancillary benefits of 
reduced air pollution atid increased energy security at the same time. Tlic consequences of our 
near-term technology choices are significant and long lasting. An appliance or an automobile 
lasts about 15 years, residential and commercial buildings are designed to last 20-30 years or 
more and power plants last 30-40 years.

In developing countries alone, there is a $100 billion annual market in energy supply 
tecluiologics. Setting emission targets, providing economic incentives, and investing in research 
will spur the process of innovation and development of cost-effective technologies needed to 
address this problem and benefit the economy both here and abroad. The longer we continue 
“business as usual,” the longer we delay the development and deployment of teehnologies that 
could provide a major competitive advantage to America in the 21st century. The lime to begin 
investment and innovation is now. Let us unleash the power of American ingenuity and 
entrepreneurship to solve this problem and prove once again that environmental quality and 
economic prosperity go hand in hand.

The Science of Climate Change

We know that a natural greenhouse effect keeps the Earth's temperature about 60 
degrees F warmer than it otherwise would be. Water vapor, CO2, and other trace gases, such as 
methane, nitrous oxide, and hydrofluorocarbons (HFCs), trap heal, and keep it from being re­
radiated from the Earth back to .space. Without this natural warming effect, life as wc know it 
would not be possible.

The problem is that since pre-industrial times, human activities have added to the natural 
greenhouse effect by releasing additional greenliouse gases into the atmosphere. These 
emissions have led to a steady increase in the atmospheric concentrations of such gases.

• The atmospheric concentration of carbon dioxide (CO2,increased by about 30%.
• Metlianc concentration bus more tlian doubled.
• Nitrous oxide concentration has risen by 15%.

The burning of fossil fuels (coal, oil, and gas) for energy is the primary source ol'COi emissions, 
accounting for about 85% of US annual totals. Emissions of other greenhouse gases from a 
variety of industrial and agricultural processes effectively add about 20% to these totals. On a
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global scale, burning of fossil fuels releases about 6 billion metric Ions of carbon into the 
atmosphere each year. Changing land use patterns through agriculture and deforestation also 
contributes a significant share, amounting to about another 1-2 billion metric tons per year 
globally. The rapid rate at which atmospheric concentrations arc now increasing is 
unprecedented.

The increased concentrations of greenhouse gases in the atmosphere trap more heat at the 
Earth's surface. This means that there is more energy available to the climate system. This 
extra energy can do two things. It can increase the temperature of the atmo.sphere, which 
increases the atmosphere’s water holding capacity. Or, where water is available, the heat energy 
can evaporate water, which is, in fact, where much of the extra energy goes. The result is that the 
water content of the atmosphere is also increased. The increased water vapor in the atmosphere, 
in general, produces enhanced amounts and rates of precipitation. In addition, because storms 
feed on energy and atmospheric moisture, storm duration and size is increased. On the ground, 
there is likely to be increased runoff and flooding. All of this is based on simple physics.

Implications

So, what does this all mean? Here is some of what we know:

• Without intervention, the level of emissions and concentrations of greenhouse gases will 
continue to increase, resulting in a variety of global, regional and local effects.

• Global average temperature will rise, although there will be coiisiderable variation in how 
much temperature increases in specific regions.

• The Earth’s water cycle will intensify, with an overall increa.se in evaporation and 
transpiration (water loss from plants), as well as precipitation -both rain and snow.

• More precipitation is likely to occur in “extreme” downpours, where large amounts of 
rain fall in a short period. Some areas v/ill be threatened by increased flooding, while 
others will suffer through an increased incidence of drought, as continental interiors 
become warmer and drier.

• Sea level will rise, due primarily to the thermal expansion of the oceans and the melting 
and retreating of glaciers.

It is veiy important for you to understand that the changes I am discussing are already 
taking place. The Second Assessment Report of tire Intergovernmental Panel on Climate Change 
(!PCC) de.«cribes a series of changes that have already been obsci^^cd;

• Over the last century, tire global mean (average) surface temperature increased by about 
0.5-1M-.

• Over the same period, global mean sea level has already ri.sen 4 to 10 inches.
• Mountain glaciers have retreated worldwide this century.
• The .surface tcjnpcraturc this century is as warm or warmer than any century since at least 

1400 AD.
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• The Iasi few decades have been the warmest in this century, the eleven w'armesl years this 
century have all occurred since 1980, and 1995 was the warmest on record.

Tn addition, the Earth’s ecosystems are beginning to react to these changes. A paper 
published in the April 17, 1997 issue of Nature presented compelling evidence for significant 
regional ccosy.slcm response to warming experienced during the period 1981-1991:

• Over that 10 year period, high latitudes (between 45° and 70" North) sustained a longer 
growing season, and an advance of up to seven days in “greening” in spring and summer,

• These latitudes appear to be experiencing an increase of approximately 10% in 
phoio.synihetic activity, possibly due to the longer growing season, as well as increased 
COj fertilization.

Precipitation data for the last century show that global precipitation has increased.
Change can also be seen in United Slates precipitation trends. Tom Karl, of Uie National 
Oceanic and Atmospheric Administration (NOAA), has reviewed the records of total rainfall and 
extreme rainfall for the United States over the last century and reached some very interesting 
conclusions.

• If we look at the record of the last century, we see that U.S. precipitation has increased by 
an average of 8%. To put this in perspective, this increase is equivalent to the annual 
amount of water that flows out of the Mississippi River.

• This 8% increase has a lot of regional texture. Some states are suffering from lack of 
rain, but in many parts of the U.S., the increases have been several times greater than tlie 
average. In 1996 alone, six states set ''all-time high" records for armual precipitation.

• Furthermore, since the beginning of this century, the frequency of intense precipitation 
cvcjtts, where more than two inches of rain falls in a 24-hour period, have increased by 
about 20%. Such events lead to flooding, soil erosion, and even loss of life.

We know only too well how costly weather disasters can be. Since 1980 we have had 30 
weather or climate events with price tags of at least $1 billion. Nineteen of the events have 
occurred in the last 5 years. Among the most costly were Hurricane Andrew in 1992 ($30 
billion); the Mid-West floods of 1993 ($20 billion); 1995's hail storms and floods in Texas, 
Oklahoma, Louisiana, and Mississippi ($5.5 billion); the Southern plains drought of 1996 ($4 
billion); and Hurricane Fran in 1996 ($5 billion). The winter storms that stnjck the Pacific 
Northwest this past in December and January arc now cstim-ated to have resulted in over $3 
billion in costs and the e.siimated cost of Northern Plains floods that occurred in April and May 
of this year is about $2 billion and still rising.

The costs of such extreme events have doubled or tripled in each of the last few decades. 
This is partly because our urban and technologically advanced society has become extremely 
dependent on a massively integrated infrastructure for power, communications, transportation 
and fresh and waslewatei' treatment and distribution. This infrastructure is extremely vulnerable
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lo extreme weather events. I want to emphasize that one can't point to any single extreme 
weather event today and say for sure that global warming caused it. But we can say that such 
events are examples of the kinds of impacts we expect lo occur witli greater frequency in a 
warmer world. There are likely to be more "storms of the century" and “100-year floods” in the 
future tlian there were in the past.

The temperature increases, intensification of the water cycle, and sea-level rise already 
observed over the past century are all consistent with theoretical predictions of the consequences 
of an enhanced greenhouse effect. They are also consistent with the projections from simulations 
of global climate by general circulation models.

The IPCC “business as usual” scenario indicates that even with continued technological 
improvement, unless policies to control emissions greenhouse gases are implemented, the 
atmospheric concentrations of these gases will be much higher by 2100. COj concentrations 
will reach about 710 parts per million by volume (ppmv), a level higher than any seen on 
this planet in the last 50 million years. For context, the pre-industrial level of COj was about 
280 ppmv, and has increased lo the current level of about 360 ppmv. These increases in are 
expected to result in significant future climate changes:

• Global surface temperatuie is projected to increase an average of another 2-6 " F by 2100, 
with Northern latitudes warming by more. Temperature change of this magnitude would 
be faster than any observed changes in the last 10,000 years.

• Global mean sea level is projected to rise another 6 lo 38 inches by the end of the next 
century.

• The rate of evaporation is expected to increase as the climate warms, leading to an 
increase in average global precipitation as well as frequency of intense rainfall and floods 
in some regions. In some regions, the soil moisture will decrease, leading to increased 
frequency and intensity of droughts.

Most of the climate impacts have been evaluated for a world at equilibrium after a 
doubling of greenhouse gases. But stabilizing at doubled greenhouse gas concentrations requires 
massive intervention. A continuation of “business as usual” implies a world with far higher 
concentrations and far greater effects. The Geophysical Fluid Dynamics Laboratory at Princeton 
has recently modeled the effects of doubling and quadrupling the level of greenhouse gases:

• A quadnjpling of such concentrations is likely to increase temperatures in North America 
by 15 - 20" F, as opposed to the 5-10"F expected from doubling.

• In the growing season, soil moisture deficits would approach 30 - 50% for quadrupling, 
as opposed to 10 - 30 % for doubling.

Although there is scientific uncertainty about exactly how and when the Earth’s climate 
will re.spond to increased concentrations of greenhouse gases in the future, observations clearly 
show that detectable changes iirc underway and that ecological systems are re.sponding to these



HOV-04-199; 10:43 TO:76 - NEC FROM:FITTER, E. P. 10/20

changes. Numerous efforts are underway to assess the vulnerability of ecological, social and 
economic systems to future changes by defining plausible future scenarios of climate change and 
using model simulations to evaluate sensitivities to various levels and types of cliange.

Shifting the Focus of the U. S. Global Change Research Program

Until recently, the focus of the U. S. Global Change Research Program (USGCRP) has 
been on observing and documenting change in the Earth’s physical systems and understanding 
why these changes are occurring. By now, we have demonstrated that climate change as well as 
the loss of biological diversity, stratospheric ozone depletion, alteration of the land surface, and 
changes in the nitrogen balance of the Earth’s soils and waters, are all modifying the 
environment on a global-scale, and we have establi.shed beyond reasonable doubt that human 
activities are among the driving forces of such changes. We are also recognizing that these 
changes are interrelated, and that they form a suite of multiple stresses affecting people and the 
Earth’s ecosystems in numerous ways.

The time has now' come to shift the emphasis from a nearly exclusive focus on physical 
systems to a much more broader effort to understand what global change means for the Earth’s 
biological systems and for the human societies that are dependent upon them. In particular, w'e 
want to accomplish two things. First, we need to be move from the global to the regional level in 
seeking to understand what impacts are likely to result from climate change both on its own and 
in concert witli all the other human-induced stresses we are placing on the environment, such as 
pollution, increasing resource extraction, and non-sustainable management practices. Second, 
we must now move to approaches that are designed to achieve an integrated understanding not 
only of the nature and extent of physical and biological effects, but of their ramifications for our 
social and economic systems.

In the past year, the USGCRP established several new activities. In cooperation with 
OSTP, the program is sponsoring a scries of regional workshops, the purpose of which is to 
examine the vulnerabilities to climate change and variability that are unique to each area. This 
information will then be aggregated across regions to support a national-scale assessment of 
climate change vulnerabilities and impacts, as was called for by tlie U. S. Global Change 
Research Act. During 1997, the leaders of our workshops, stakeholders with a broad range of 
interests, and members of the scientific community have worked together to develop a blueprint 
for a national assessment process that examines the vulnerabilities of the United States, its 
ecosystems, major economic system sectors, and its social infrastructure to climate variability 
and climate change. A National Forum on Climate Change Impacts is being held on November 
12-13, in Washington, D.C. to integrate results obtained so far and continue the process of 
defining tlie National Assessment. We expect the assessment activity to take place over the next 
two years, with a major repoiT issued in 1999.

Regional Vulnerabilities in the U.S.
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The reports from our regional workshops provide a set of compelling sialejnents on U. S, 
regional vulnerabilities.

Alaska: The slate's economic dependence on natural resources makes it highly 
vulnerable to climate change. Global warming will be most pronounced in northern regions. 
Probable consequences include drying of Alaska’s interior, inundation of fragile coastal delta 
areas, atid, most seriously, melting of permafrost, which is already underway. Continuation of 
Alaskan warming will lead to the disappearance of most discontinuous permafrost over the next 
100 years. In many places, ground level can collapse 5 yards or more, leading to significant 
damages to ecosystems and human infrastructure. Houses, roads, airports, military installations, 
pipelines, and any other facility built on ice-rich permafrost are at risk. The melting of 
permafrost and the warming of tundra will lead to the release of carbon and methane deposits 
from the formerly frozen lands, which could make them an additional source of atmospheric 
greenhouse gases. Ecosystem effects include destruction of trees and caribou habitat; clogging 
of salmon spawning streams; reduction in forested areas; expansion of lakes and wetlands; and 
increased rates of coastal and riverbank erosion, slope instability', landslides and erosion.

Pacific Northwest: The dependence of the Northw'cst on reliable water supplies provides 
this region’s most significant vulnerability to climate change. Model projections indicate that 
regional consequences of warming are likely to include changing patterns of precipitation and 
drought, timing of runoff, and increased inundation of coastal areas due to sea level rise. Peak 
runoff would come earlier in tire spring because of more rain and less winter snow. Late w'inter- 
carly spring flows would be enhanced, increasing tire chance of spring flooding. Survival of 
salmon egg and smolt stages will also be impacted by increased wintertime flow's. ITiere would 
be reduced summer and early fall flow, particularly west of the Cascades Mountain range, due to 
the warmer, drier summers. This will hurl western salmon migration and spawning. In the 
Columbia River basin, where an overall decrease in annual run-off is likely, competition among 
hydropow'cr production, fisheries protection, and irrigation will probably increase. Coastal 
erosion, landslides and bluff failures are also major risks to ecosystems, urban centers, and 
coastal development. Existing wetlands will disappear faster than new ojies appear, leading to 
loss of coastal habitat for oulmigraling salmon, spawning oceanic species, and manunals and 
seabirds.

Great Plains: All sectors of life in tlie Great Plains are dependent on a very limited 
water supply, and water shortages there are already a problem. The further drying expected from 
climate change poses the region's most significant risk. Agriculture is the base of the economy, 
despite the constraints of the dry and variable environment. Because agricultural w'atcr need.';; 
often exceed rainfall, water for irrigation is commonly supplied from deep aquifers, which are 
experiencing overdrafts and dropping water tables. As climate change leads to warmer 
conditions and an intensified hydrological system, the soils of the area are anticipated to further 
dry. I hc simultaneous drop in aquifer levels, greater run-off from extreme downpours, and 
shorter duration of snow cover will exacerbate the region’s water supply problems. Drier .soils 
could be subject to increased wind erosion, which has led to “dust bowl” conditions in the past.



NOV-04-1997 10:43 TG:76 - NEC FROM:FITTER, E. P. 12/20

Better soil tillage practices would simultaneously improve soil fertility, soil carbon storage 
capacity, and soil moisture holding capacity. Climate change will disrupt and stress ecosystems 
and promote opportunities for pest weed invasions. Native species will face increasing levels of 
competition from introduced species, such as cheat grass, Japanese brome, Russian thistle, and 
leafy spurge, which already account for extensive economic losses. Riparian areas (wetlands and 
prairie potholes), which are used intensively by hunters, anglers, and bird watchers, are 
extremely vulnerable to warmer, drier climate.

Southeast: The Southeast is a region of abundance, with numerous wetlands, an 
extensive coastline, and productive agriculture, fisheries, and forestry. Urbanization and rapid 
population growth are already exerting significant stress on some fragile ecosystems. The 
Florida Everglades have been significantly altered by human encroachment, with approximately 
half of the ecosystem lost or severely altered by drainage for development as well as pollution 
from agricultural run-off. While the Southeast’s long coastline makes it a recreational 
playground, its low elevation renders it extremely vulnerable to sea level rise and storm surges 
during extreme weather events, such as hurricanes, which are expected to worsen with climate 
change. A 1 foot rise in sea-level could erode 100 to 1000 feel of Florida beaches, damaging 
properly as well as tourist interests.

Southwest: Rapid population growth in this arid or semi-arid region make the Southwc.st 
extremely vulnerable to water supply problems that are likely to worsen under climate change. 
The region is naturally subject to large climate fluctuations, which have produced fairly robust 
ada])tation mechanisms in ranching and agriculture. The native flora and fauna are also well 
adapted to life in this liarsh and dry environment. Surface water supplies arc insufficient; forcing 
reliance on groundwater, use of which already exceeds recharge and is leading to subsidence in 
many areas. Climate change will pose serious challenges and is likely to result in significant 
impacts to the region’s traditional economic sectors as well as tourism, development, and retail 
sectors that now make up much of the region’s economy. Expected conditions include more 
extremely hoi days, fewer cool days, and decreased winter precipitation. Alteration of tlie 
region’s hydrologic cycle would affect quantity and quality of the water supply, with major 
implications for continued development in the region. Increased drought will lead to crop 
failures, with direct economic losses as well as falling land prices, increased loan defaults, and 
job losses. Significant changes in vegetation are also predicted, with Gambel oak, Pifion pine, 
and Douglas fir largely disappearing from the region. Saguaro would die off in its current range, 
but might find a new home further east and at higher elevations.

New England: New England’s economy is diverse, and many aspects are indirectly 
dependent on climate. Its natural areas are prized, and its fall foliage draws visitors from all over 
the world. The region is vulnerable to drought and severe storms, which modify its vegetation 
and impacts production of forest and fisheries products. Wanner, drier climate could reduce ski 
tourism and shift optimal climatic conditions north into Canada for the tree species prized for 
their fall foliage and maple syrup. Coastal areas ate likely to be affected by intensifying slonns, 
sea level rise, and reduced freshwater input to estuaries. Air quality, already poor in the region’s
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major urban areas, could decline even further as hot, humid weather increases, leading to 
increased incidences of respiratory illness.

Scctornl Vulncrabilitic.s and Impacts

An extensive body of research suggests that human health and ecological systems are 
vulnerable to climate change. The human-induced climate changes that are expected will add 
important new stresses on ecological and socioeconomic systems that are already affected by 
pollution, increasing resource extraction, and non-sustainable management practices. The degree 
of vulnerability, and the amount and rate of change that is experienced in addition to existing 
stre.sses will determine the magnitude of climate change impacts.

Many estimates of the effects of climate change arc those associated with a doubling of 
the pre-industrial concentration of CO^ to approximately 550 ppmv, or an increase in all 
greenhouse gas concentrations that together would have an equivalent capacity to trap heat.
These analyses also assume that the sensitivity of the climate system itself to this change falls in 
the middle of the range outlined by the IPCC.

The climatic changes that would result from an equivalent doubling of CO3 would have 
pervasive effects, some of llicm irreversible, on ecological systems, human health, and 
socioeconomic sectors. A lower atmospheric concentration could result in less severe impacts, 
while a higher concentration would likely have more severe impacts. The following sections 
describe a riinge of climate change vulnerabilities and predicted impacts of a doubling of the 
atmospheric concentrations of greenliouse gases.

Health ElTecls; According to the World Health Organization, the vulnerability of human 
populations to climate change varies across populations depending on environmental 
circumstances, social resources, and prccxi.sting health status. In general, developing countiies 
are more vulnerable to climate change than developed countries because of their limited capital 
and their greater dependence on natural resources. The elderly and children are the most 
vulnerable segments of the population. Climate change increases the risk of heat-related 
mortality and the potential for the spread of vector-borne diseases, such as malaria, dengue and 
yellow fever, and encephalitis, and non-vector borne diseases such as cholera and salmonellosis. 
The incidence of infectious diseases, which are still the world’s leading cause of fatalities, may 
also increase.

A study of deaths associated with summer time heat stress and winter time illnesses in 44 
US cities estimated that climate cliangc could double the number of weather-related 
deaths. The elderly are at greatest risk in the US and urban populations in developing 
countiies are also especially vulnerable to heat stress.
Climate change is likely to extend the gcograpliic ranges and increase the rates of 
transmission of disease-carrying vectors such as mosquitoes, which can increase the 
populations exposed to diseases such as malaria, dengue and yellow fever. Globally, the
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population exposed to malaria could increase by one-third. There could be 50-80 million 
additional malaria cases per year.

• Climate change can reduce air quality and increase levels of air borne pollen and spores, 
which exacerbate respiratory disease, asthma, and allergic disorders.

Water Resources: Among the most fundamental effects of climate change is an 
intensification of tlie hydrological cycle. Changes in precipitation, and increased evaporation 
and transpiration due to higher temperatures, can be expected to reduce water runoff, affecting 
the quantity and quality of water supplies for domestic and industrial uses, irrigation, 
hydropower generation, navigation, stream ecosystems and water based recreation. These affects 
will vary region by region. Increased variability in the hydrologic cycle is expected to result in 
more severe droughts and/or floods in some places but less .severe in others. Impacts and 
mitigation expenses for such events are significant; damage estimates from the Mississippi flood 
of 1993 range from $10 billion to $20 billion. Areas of greatest vulnerability are lho.se where 
water supplies and quality are already problems, such as arid and semi-arid regions of the world 
and some low lying coastal areas, deltas and small islands.

• Climate change would likely add to the stress in several US river basins, such as the 
Great Basin, California, Missouri, Arkansas, Texas Gulf, Rio Grande, and Lower 
Colorado.

• The Colorado River Basin would suffer decreased summer runoff, coinciding with peak 
demand for irrigation, unless precipitation also increases substantially. Reductions in 
runoff of up to 25 percent in the basin are projected under some scenarios of doubled CO2 
equivalent climate change.

• Water scarcity in Middle Eastern and African countries also is likely to be exacerbated by 
climate ehange. Countries that arc highly dependent on water originating in areas outside 
their borders include Syria, Sudan, Egypt and Iraq.

Forests; One-tliird of the Earth’s forests would undergo a major change in the type of 
vegetation that could be supported as a result of an equivalent doubling of COj. In northern 
forests, which are the forests most vulnerable to climate change, two-thirds of the currently 
forested area may undergo a change in vegetation type. Climate change can dramatically alter 
the geographic distributions of individual tree species and of forest and vegetation types. 
Mountaintop species and isolated populations arc particularly vulnerable. Over the next century, 
the ideal range for .some North American forest species will shift by as much as 300 miles to the 
north, exceeding the ability of forests and other ecological communities to migrate. In some 
instances, a change in vegetation type will result in a loss of forest area as the land converts to 
grassland or sltrub land.

• Globally, forested areas may decline 10 percent after forests reach a new equilibrium 
under a new doubled COj climate.

• In the United States, western conifer forests could decrease in area and be replaced by 
bioadleaf forests; eastern hardwood fore.sts may be replaced by grasslands along their
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western boundary because of mid-eonlinenlal drying. Forest damage from fire and 
dicbacks driven by drought, insects and disease could increase.

Other Natural Arca.s: Natural ecosystems are highly vulnerable to degradation from 
climate change. Federally protected natural areas have become a repository for the Nation's 
rarest species and are critical for the conservation of biological diversity. Nearly $3 billion is 
spent annually to manage, maintain, restore, and protect these lands. Climate change may 
threaten tliis substantial national investment. The composition, geographic distribution, and 
productivity of many ecosystems will shift as individual species rc.spond to changes in climate. 
These will likely leads to reductions in biological diversity and in the goods and services 
ecosystems provide for society, such as clean water and recreation. Frc.shwater wetlands arc 
particularly at risk from climate change. IPCC findings show that:

• Precipitation changes and salt water intrusion from sea level rise could adversely affect 
the ecological coiiununitics of the Florida Everglades and degrade the habitat for many 
species of wading birds.

• The wetlands of the prairie pothole region of Nortli America, which support half the 
waterfowl population of this continent, could diminish in area and change dramatically in 
character in response to climate change.

Coastal Areas: Even if concentrations of greenhou.se gases are stabilized in the future, .sea level 
would continue to rise long after, perhaps for several centuries, and reach levels much higher 
than projected for the next ] 00 years. For example, after an equivalent doubling ol'COj, tlie 
IPCC expects sea level to ri.se by 15 - 95 cm over the next century, with a “best estimate” of 50 
cm, but the equilibrium sea level rise several centuries in Uie future is estimated to be at least 2 
meters. Rising sea level erodes beaches and coastal wetlands, causes the gradual inundation of 
low lying areas, leading to human habitat loss and increasing the vulnerability of coastal areas to 
flooding from storm surges and intense rainfall. The IPCC estimates that 50 cm of sea level rise 
would double the population at risk from storm surges, from roughly 45 million at present to 
over 90 million world-wide. A one-meter rise would triple the number of people exposed. 
Increases in coastal area populations are likely to further increase the number of people at risk.

• Along US coasts, a 50-cm rise could inundate more than 5000 square miles of dry land 
and an additional 4000 square miles of wetlands if not protective measures are taken. A 
1-meter rise would have greater impact, inundating much of the Southern tip of Florida 
among other areas.

• Internationally, low-lying areas, such as parts of the Maldives and Bangladesh, would be 
completely inundated by a 1-meter sea level rise, creating large numbers of 
environmental refugees, which pul stress on governments and social structures. 72 
million people in China would be affected, assuming existing levels of coastal 
development.
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Agriculture and Food Supply: Agriculture is highly dependent on a number of variables 
that arc likely to be affected by climate change, including weather patiems, longer term patterns 
of climate variability, and, most importantly, water availability. Climate strongly affects crop 
yields. Doubling of equivalent C02are likely to lead to increased crop yields in many areas, but 
decreased yields in othei s, even for the same crop. The magnitude of these changes can exceed 
+/- 30 or 40 percent fur some crops and locations. Despite these potentially large changes in 
yields, average global food production is not expected to change substantially. This is because 
farming practices are considered to be highly adaptable to different climates, because production 
of important food crops can shift to new locations in response to changes in climate, and because 
CO2 has bencricial effects for plant photosynthesis and water use efficiency that can offset some 
deleterious effects of changes in climate. Impacts arc likely to vary considerably across regions 
and some regions may suffer substantial reductions in agricultural production. In general, 
developing counlrie.s are more vulnerable to losses than are developed countries.

Large reductions in soil moisture could significantly reduce flexibility in crop distribution 
and increase demands on water resources infrastructuie.
Increases in the range of pest habitat could increase vulnerabilities to pests and demand 
for, and use of, pesticides.
In the United States, large areas of the eastern and central regions of the country face 
moderate to severe diying. Drought could become more frequent, particularly in tlie 
Great Plains.

Conclu.sion:

The rates of change already imposed on the climate system arc the faster thmi any 
experienced during 10,000 years, during which modem civilization has developed. Current 
emissions trajectories, if not altered, could take us-before the end of tlie next century--a moment 
in history- to an atmospheric concentration of COjnol seen on this planet during the last 50 
million years. We cannot preclude some major positive feedback effects—the collapse of the 
West Antarctic ice sheet which would cause a 15 foot sea-level rise; tlie stopping of the oceaji 
conveyor belt which u>uld hurl Luropc into a deep freeze, or the runaway melting of tlie Arctic 
which holds 5 to 7 orders of magnitude more carbon than is in tlie atmosphere today. While 
much work remains to be done to improve the precision of impact estimates, the increasingly 
apparent risk of the rapidly changing atmosphere argues that near-term mitigation and adaptation 
measures are w'arrantcd.
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Introduction /Ct,

Thank you for providing the opportunity to talk to you today about the costs of not acting 
to control climate change. I’ll review the evidence for the changes in atmospheric composition 
that are occurring now, and the future changes we can expect if we don’t take action to reduce 
emissions of greenhouse gases. I’ll also discuss the implications of these changes for socio­
economic and ecological systems.

Over the past decade, a series of global environmental changes have been documented in 
increasing detail. Not only have we demonstrated that climate change, the loss of biodiversity, 
stratospheric ozone depletion, alteration of the land surface, and changes in the nitrogen balance 
of the Earth's soils and waters are all occurring and changing the environment on a global-scale, 
we have also established beyond reasonable doubt that human activities are among the driving 
forces of such change. We recognize that these changes are interrelated, and that they form a 
suite of multiple stresses affecting people and the Earth's ecosystems.

The Current Situation

I find the scientific evidence for climate change compelling and this leads me to believe 
that we need to confront this growing challenge now. It is clear that emissions of greenhouse 
gases from human activities are enhancing the Earth’s natural greenhouse effect, leading to a 
warming of the planet’s surface. It is also clear that this warming will, in turn, lead to a series of 
further climate disruptions as sea-level rises, patterns of precipitation change, and ideal ranges 
for plants and animals shift significantly. Climate change is a long-term problem, and solving 
this problem will require a sustained, long-term effort.

The longer we continue “business as usual,” the faster the rate of climate change, the 
greater the degree of warming, and the more severe the negative effects for human and ecological 
systems. The sooner we leave the “business as usual” path, the slower the rate of change, the 
more negative impacts we avoid and the more likely it is that natural systems will be able to 
adapt to change.

Climate change will force shifts in the range and distribution of many individual plant 
and animal species, and thus will alter m.any of the ecosystems, including forests and wetlands 
that provide the support systems for all life on Earth. If CO2 concentrations double, fully 1/3 of 
the forest species worldwide are likely to shift type. In the U.S., sugar maples and beech trees 
may move completely into Canada, with considerable economic impact. The tourism, maple 
syrup production, and wood production which are so important to New England’s livelihood are 
at risk. Species that cannot migrate fast or far enough may face extinction. We spend about $3 
billion dollars annually to maintain our parks and refuges as unique assemblages of plants and



animals. Climate change threatens this substantial national investment. 1/3 of the Everglades 
may be inundated, 7,000 square miles of coastal lands may be lost, and 50% of recreational 
brown trout may be lost as waters warm too much to support them. Malaria mosquitoes may be 
able to survive }'ear-round in much of the US, and drought may become more frequent even as 
total rainfall and extreme precipitation events increase. Functions such as flood control and 
purification of air and water can only be provided by intact ecological systems, and when those 
systems are disrupted or lost we lose the benefits they provide.

The potential cost of such disruption is very serious. A group of ecologists and 
economists (Costanza et al. in Nature) earlier this year produced the first dollar estimate of the 
value of global ecosystem services - $33 trillion annually, nearly twice the global gross national 
product. It is a conservative estimate based on equilibrium or marginal values — values for small 
changes in services from their current values. In a world significantly warmer than today's many 
ecosystem services would be dearer to us than they are now.

Gretchen Dailey recently edited a book on "Nature's Services" - not an attempt at 
comprehensive valuation but, rather, a compilation of efforts to identify and characterize 
components of ecosystem service value. Her conclusions were: "First, the services operate in 
intricate and little-explored ways that would be very difficult to substitute for using teehnology. 
Their marginal value will therefore almost certainly only go up as their supply dwindles.
Second, the total value of ecosystem services is very large. The services examined in this 
volume amount to many trillions of dollars annually. Third, marginal values of ecosystem 
services appear high in areas where we have an indication of them. Loss of soil, pest control, 
pollinators, and ecosystem goods are all presently impoverishing local or regional groups of 
people. Finally, safeguarding ecosystem services represents one of the wisest economic 
investments society could make"

Clearly environmental damages from global warming will increase produetion costs in 
affected industries and raise the eost of living for us all. Increased evapotranspiration may 
reduce crop yields and water availability, raising agrieultural costs. Agricultural pests and 
diseases may increase. Higher temperatures may raise air conditioning and cooling costs (though 
lowering heating bills). Coastal flooding and storm damages may increase due to rising sea 
levels. The most recent summary of economic impacts of climate change (by Repetto and others 
at WRI) cites estimates of production losses from a doubling of C02 concentrations of 1 or 2 
percent of GDP. A survey of experts by Bill Nordhaus in 1994 showed a large variation in 
estimated economic impacts of climate change but unardmity on the point that damage costs 
increase as the magnitude of climate change increases. The longer we wait to act, the larger that 
increase will be

For ecosystems, the rate of change may be even more significant than its eventual 
magnitude. As the distinguished ecologist Professor Jane Lubchenco told the President earlier 
this year; “The slower the rate of change in climate, the less catastrophic the results. Species are



more likely to be able to migrate, to grow, and evolve if the rate of change is slow.” The sooner 
we reduce emissions, the slower the rate of climate change we can expect.

The Framework Convention on Climate Change, to which the United States is a party, 
seeks to stabilize atmospheric concentrations at levels that “prevent dangerous anthropogenic 
interference with the climate system. Such a level should be achieved within a time frame 
sufficient to: (I) allow ecosystems to adapt naturally to climate change; (ii) ensure that food 
production is not threatened; and (iii) enable economic development to proceed in a sustainable 
marmer.” One could argue that the rates of change are already outside that range. Even if 
emissions were frozen at today’s levels, temperatures would rise at about 2 degrees F per century 
because concentrations would continue to rise. The historical pollen record shows that this rate 
is about the most that ecosystems could possibly keep up with.

We have already increased atmospheric concentrations of CO2 thirty percent since the 
onset of the industrial revolution. To stop at an atmospheric concentration of 550 ppmv of COj, 
which represents about a doubling of pre-industrial levels, reductions in the growth rate of 
worldwide annual emissions must begin by 2013. That is, the whole world must begin to “apply 
the brakes” within the next 2 decades, and world emissions must begin declining steeply during 
the second quarter of the next century.

The results that give us cause for concern come from numerous studies of past climate 
change, from observations of ecosystems changing over time, and from model simulations that 
project future conditions. An important aspect of interpreting such results, especially model 
simulations, is accounting for uncertainty, which is often done in a very selective way by climate 
change skeptics. Uncertainty cuts both ways: outcomes could be less dramatic than expected 
based on our current understanding, but could just as well be more severe. We must remember 
that the current generation of impact projections is focused on a limited number of variables, and 
that this may result in an overly benign picture of the future. For instance, a series of projections 
that includes carbon dioxide increases, temperature change, and precipitation changes now 
indicate that there might be no net effect on global agricultural productivity, although regional 
dislocations are expected, with the poorest countries experiencing the greatest losses. However, 
these analyses do not include potential water constraints or changes in the distribution of pests. 
As the scientists told us at the White House conference October 6, the impacts we have not been 
able to include are more likely to make the results worse rather than better.

We have not examined the ecological consequences of climate change beyond a doubling 
of today’s concentrations. Yet, if we continue on a “business as usual” path, the Earth’s 
concentrations will soar through that on their way toward a tripling or quadrupling of pre­
industrial levels. We will take the planet to levels that have not been seen for 50 million years in 
a single century, a geological blink of an eye. The Administration has received letters signed by 
thousands of scientists in the last few months urging action on this issue-warning that 
nonlinearities or unexpected catastrophic events such as the Ozone hole are likely when the rates 
of change are so fast.



We have received similar letters urging action from the economic community. They 
point out that paced actions can reduce costs and buy insurance against climate change. It is 
important to point out that the challenge of climate change poses a tremendous opportunity for 
American industry. It is absolutely clear that the set of existing energy and agricultural 
technologies and practices that is the primary cause of global climate change will have to be 
replaced by a different set of more benign technologies. Technological innovation is the key to 
our response to the climate challenge, and technological innovation is among America's greatest 
strengths. Reducing emissions requires development of clean sources of power and more 
efficient machines, structures, and industrial processes. There will be ancillary benefits of 
reduced air pollution and increased energy security at the same time. The consequences of our 
near-term technology choices are significant and long lasting. An appliance or an automobile 
lasts about 15 years, residential and commercial buildings are designed to last 20-30 years or 
more and power plants last 30-40 years.

In developing countries alone, there is a $100 billion annual market in energy supply 
technologies. Setting emission targets, providing economic incentives, and investing in research 
will spur the process of innovation and development of cost-effective technologies needed to 
address this problem and benefit the economy both here and abroad. The longer we continue 
“business as usual,” the longer we delay the development and deployment of technologies that 
could provide a major competitive advantage to America in the 21st century. The time to begin 
investment and iiuiovation is now. Let us unleash the power of American ingenuity and 
entrepreneurship to solve this problem and prove once again that environmental quality and 
economic prosperity go hand in hand.

The Science of Climate Change

We know that a natural greenhouse effect keeps the Earth's temperature about 60 
degrees F warmer than it otherwise would be. Water vapor, CO2, and other trace gases, such as 
methane, nitrous oxide, and hydrofluorocarbons (HFCs), trap heat, and keep it from being re­
radiated from the Earth back to space. Without this natural warming effect, life as we know it 
would not be possible.

The problem is that since pre-industrial times, human activities have added to the natural 
greenhouse effect by releasing additional greenhouse gases into the atmosphere. These 
emissions have led to a steady increase in the atmospheric concentrations of such gases.

• The atmospheric concentration of carbon dioxide (COjj has increased by about 3C?/o.
• Methane concentration has more than doubled.
• Nitrous oxide concentration has risen by 15%.

The burning of fossil fuels (coal, oil, and gas) for energy is the primary source of COj emissions, 
accounting for about 85% of US annual totals. Emissions of other greenhouse gases from a 
variety of industrial and agricultural processes effectively add about 20% to these totals. On a



global scale, burning of fossil fuels releases about 6 billion metric tons of carbon into the 
atmosphere each year. Changing land use patterns through agriculture and deforestation also 
contributes a significant share, amounting to about another 1-2 billion metric tons per year 
globally. The rapid rate at which atmospheric concentrations are now increasing is 
unprecedented.

The increased concentrations of greenhouse gases in the atmosphere trap more heat at the 
Earth's surface. This means that there is more energy available to the climate system. This 
extra energy can do two things. It can increase the temperature of the atmosphere, which 
increases the atmosphere’s water holding capacity. Or, where water is available, the heat energy 
can evaporate water, which is, in fact, where much of the extra energy goes. The result is that the 
water content of the atmosphere is also increased. The increased water vapor in the atmosphere, 
in general, produces enhanced amounts and rates of precipitation. In addition, because storms 
feed on energy and atmospheric moisture, storm duration and size is increased. On the ground, 
there is likely to be increased runoff and flooding. All of this is based on simple physics.

Implications

So, what does this all mean? Here is some of what we know:

• Without intervention, the level of emissions and concentrations of greenhouse gases will 
continue to increase, resulting in a variety of global, regional and local effects.

• Global average temperature will rise, although there will be considerable variation in how 
much temperature increases in specific regions.

• The Earth’s water cycle Avill intensify, with an overall increase in evaporation and 
transpiration (water loss from plants), as well as precipitation —both rain and snow.

• More precipitation is likely to occur in “extreme” downpours, where large amounts of 
rain fall in a short period. Some areas will be threatened by increased flooding, while 
others will suffer through an increased incidence of drought, as continental interiors 
become warmer and drier.

• Sea level will rise, due primarily to the thermal expansion of the oceans and the melting 
and retreating of glaciers.

It is very important for you to understand that the changes I am discussing are already 
taking place. The Second Assessment Report of the Intergovernmental Panel on Climate Change 
flPCC) describes a series of changes that have already been observed:

• Over the last century, the global mean (average) surface temperature increased by about 
0.5-l^F.

• Over the same period, global mean sea level has already risen 4 to 10 inches.
• Mountain glaciers have retreated worldwide this century.
• The surface temperature this century is as warm or warmer than any century since at least 

1400 AD.



• The last few decades have been the warmest in this century, the eleven warmest years this 
century have all occurred since 1980, and 1995 was the warmest on record.

In addition, the Earth’s ecosystems are beginning to react to these changes. A paper 
published in the April 17, 1997 issue of Nature presented compelling evidence for significant 
regional ecosystem response to warming experienced during the period 1981-1991:

• Over that 10 year period, high latitudes (between 45° and 70° North) sustained a longer 
growing season, and an advance of up to seven days in “greening” in spring and summer,

• These latitudes appear to be experiencing an increase of approximately 10% in 
photosynthetic activity, possibly due to the longer growing season, as well as increased 
CO2 fertilization.

Precipitation data for the last century show that global precipitation has increased.
Change can also be seen in United States precipitation trends. Tom Karl, of the National 
Oceanic and Atmospheric Administration (NOAA), has reviewed the records of total rainfall and 
extreme rainfall for the United States over the last century and reached some very interesting 
conclusions.

• If we look at the record of the last century, we see that U.S. precipitation has increased by 
an average of 8%. To put this in perspective, this increase is equivalent to the annual 
amount of water that flows out of the Mississippi River.

• This 8% increase has a lot of regional texture. Some states are suffering from lack of 
rain, but in many parts of the U.S., the increases have been several times greater than the 
average. In 1996 alone, six states set "all-time high" records for annual precipitation.

• Furthermore, since the beginning of this century, the frequency of intense precipitation 
events, where more than two inches of rain falls in a 24-hour period, have increased by 
about 20%. Such events lead to flooding, soil erosion, and even loss of life.

We know only too well how costly weather disasters can be. Since 1980 we have had 30 
weather or climate events with price tags of at least $1 billion. Nineteen of the events have 
occurred in the last 5 years. Among the most costly were Hurricane Andrew in 1992 ($30 
billion); the Mid-West floods of 1993 ($20 billion); 1995's hail storms and floods in Texas, 
Oklahoma, Louisiana, and Mississippi ($5.5 billion); the Southern plains drought of 1996 ($4 
billion); and Hurricane Fran in 1996 ($5 billion). The winter storms that struck the Pacific 
Northwest this past in December and January are now estimated to have resulted in over $3 
billion in costs and the estimated cost of Northern Plains floods that occurred in April and May 
of this year is about $2 billion and still rising.

The costs of such extreme events have doubled or tripled in each of the last few decades. 
This is partly because our urban and technologically advanced society has become extremely 
dependent on a massively integrated infrastructure for power, communications, transportation 
and fresh and wastewater treatment and distribution. This infrastructure is extremely vulnerable



to extreme weather events. I want to emphasize that one can't point to any single extreme 
weather event today and say for sure that global warming caused it. But we can say that such 
events are examples of the kinds of impacts we expect to occur vdth greater frequency in a 
warmer world. There are likely to be more "storms of the century" and “100-year floods” in the 
future than there were in the past.

The temperature increases, intensification of the water cycle, and sea-level rise already 
observed over the past century are all consistent vvdth theoretical predictions of the consequences 
of an enhanced greenhouse effect. They are also consistent v^th the projections from simulations 
of global climate by general circulation models.

The IPCC “business as usual” scenario indicates that even with continued technological 
improvement, unless policies to control emissions greenhouse gases are implemented, the 
atmospheric concentrations of these gases will be much higher by 2100. CO2 concentrations 
will reach about 710 parts per million by volume (ppmv), a level higher than any seen on 
this planet in the last 50 million years. For context, the pre-industrial level of CO2 was about 
280 ppmv, and has increased to the current level of about 360 ppmv. These increases in are 
expected to result in significant future climate changes:

• Global surface temperature is projected to increase an average of another 2-6 “ F by 2100, 
with Northern latitudes warming by more. Temperature change of this magnitude would 
be faster than any observed changes in the last 10,000 years.

• Global mean sea level is projected to rise another 6 to 38 inches by the end of the next 
century.

• The rate of evaporation is expected to increase as the climate warms, leading to an 
increase in average global precipitation as well as frequency of intense rainfall and floods 
in some regions. In some regions, the soil moisture will decrease, leading to increased 
frequency and intensity of droughts.

Most of the climate impacts have been evaluated for a world at equilibrium after a 
doubling of greenhouse gases. But stabilizing at doubled greenhouse gas concentrations requires 
massive intervention. A continuation of “business as usual” implies a world with far higher 
concentrations and far greater effects. The Geophysical Fluid Dynamics Laboratory at Princeton 
has recently modeled the effects of doubling and quadrupling the level of greenhouse gases;

• A quadnipling of such concentrations is likely to increase temperatures in North .\merica 
by 15 - 20" F, as opposed to the 5-10°F expected from doubling.

• In the growing season, soil moisture deficits would approach 30 - 50% for quadrupling, 
as opposed to 10 - 30 % for doubling.

Although there is scientific uncertainty about exactly how and when the Earth’s climate 
will respond to increased concentrations of greenhouse gases in the future, observations clearly 
show that detectable changes are underway and that ecological systems are responding to these



changes. Numerous efforts are underway to assess the vulnerability of ecological, social and 
economic systems to future changes by defining plausible future scenarios of climate change and 
using model simulations to evaluate sensitivities to various levels and types of change.

Shifting the Focus of the U. S. Global Change Research Program

Until recently, the focus of the U. S. Global Change Research Program (USGCRP) has 
been on observing and documenting change in the Earth’s physical systems and understanding 
why these changes are occurring. By now, we have demonstrated that climate change as well as 
the loss of biological diversity, stratospheric ozone depletion, alteration of the land surface, and 
changes in the nitrogen balance of the Earth’s soils and waters, are all modifying the 
environment on a global-scale, and we have established beyond reasonable doubt that human 
activities are among the driving forces of such changes. We are also recognizing that these 
changes are interrelated, and that they form a suite of multiple stresses affecting people and the 
Earth’s ecosystems in numerous ways.

The time has now come to shift the emphasis from a nearly exclusive focus on physical 
systems to a much more broader effort to understand what global change means for the Earth’s 
biological systems and for the human societies that are dependent upon them. In particular, we 
want to accomplish two things. First, we need to be move from the global to the regional level in 
seeking to understand what impacts are likely to result from climate change both on its own and 
in concert with all the other human-induced stresses we are placing on the environment, such as 
pollution, increasing resource extraction, and non-sustainable management practices. Second, 
we must now move to approaches that are designed to achieve an integrated understanding not 
only of the nature and extent of physical and biological effects, but of their ramifications for our 
social and economic systems.

In the past year, the USGCRP established several new activities. In cooperation with 
OSTP, the program is sponsoring a series of regional workshops, the purpose of which is to 
examine the vulnerabilities to climate change and variability that are unique to each area. This 
information will then be aggregated across regions to support a national-scale assessment of 
climate change vulnerabilities and impacts, as was called for by the U. S. Global Change 
Research Act. During 1997, the leaders of our workshops, stakeholders with a broad range of 
interests, and members of the scientific community have worked together to develop a blueprint 
for a national assessment process that examines the \oilnerabilities of the United States, its 
ecosystems, major economic system sectors, and its social infrastructure to climate variability 
and climate change. A National Forum on Climate Change Impacts is being held on November 
12-13, in Washington, D.C. to integrate results obtained so far and continue the process of 
defining the National Assessment. We expect the assessment activity to take place over the next 
two years, with a major report issued in 1999.

Regional Vulnerabilities in the U.S.



The reports from our regional workshops provide a set of compelling statements on U. S. 
regional vulnerabilities.

Alaska; The state's economic dependence on natural resources makes it highly 
vulnerable to climate change. Global warming will be most pronounced in northern regions. 
Probable consequences include drying of Alaska’s interior, inundation of fragile coastal delta 
areas, and, most seriously, melting of permafrost, which is already underway. Continuation of 
Alaskan warming will lead to the disappearance of most discontinuous permafrost over the next 
100 years. In many places, ground level can collapse 5 yards or more, leading to significant 
damages to ecosystems and human infrastructure. Houses, roads, airports, military installations, 
pipelines, and any other facility built on ice-rich permafrost are at risk. The melting of 
permafrost and the warming of tundra will lead to the release of carbon and methane deposits 
from the formerly frozen lands, which could make them an additional source of atmospheric 
greenhouse gases. Ecosystem effects include destruction of trees and caribou habitat; clogging 
of salmon spawning streams; reduction in forested areas; expansion of lakes and wetlands; and 
increased rates of coastal and riverbank erosion, slope instability, landslides and erosion.

Pacific Northwest: The dependence of the Northwest on reliable water supplies provides 
this region’s most significant vulnerability to climate change. Model projections indicate that 
regional consequences of warming are likely to include changing patterns of precipitation and 
drought, timing of runoff, and increased inundation of coastal areas due to sea level rise. Peak 
runoff would come earlier in the spring because of more rain and less winter snow. Late winter- 
early spring flows would be enhanced, increasing the chance of spring flooding. Survival of 
salmon egg and smolt stages will also be impacted by increased wintertime flows. There would 
be reduced summer and early fall flow, particularly west of the Cascades Mountain range, due to 
the warmer, drier summers. This will hurt western salmon migration and spawning. In the 
Columbia River basin, where an overall decrease in annual run-off is likely, competition among 
hydropower production, fisheries protection, and irrigation will probably increase. Coastal 
erosion, landslides and bluff failures are also major risks to ecosystems, urban centers, and 
coastal development. Existing wetlands will disappear faster than new ones appear, leading to 
loss of coastal habitat for outmigrating salmon, spawning oceanic species, and mammals and 
seabirds.

Great Plains: All sectors of life in the Great Plains are dependent on a very limited 
water supply, and water shortages there are already a problem. The further drying expected from 
climate change poses the region's most significant risk. Agriculture is the base of the economy, 
despite the constraints of the dry and variable environment. Because agricultural water needs 
often exceed rainfall, water for irrigation is commonly supplied from deep aquifers, which are 
experiencing overdrafts and dropping water tables. As climate change leads to warmer 
conditions and an intensified hydrological system, the soils of the area are anticipated to further 
dry. The simultaneous drop in aquifer levels, greater run-off from extreme downpours, and 
shorter duration of snow cover will exacerbate the region’s water supply problems. Drier soils 
could be subject to increased wind erosion, which has led to “dust bowl” conditions in the past.



Better soil tillage practices would simultaneously improve soil fertility, soil carbon storage 
capacity, and soil moisture holding capacity. Climate change will disrupt and stress ecosystems 
and promote opportunities for pest weed invasions. Native species will face increasing levels of 
competition from introduced species, such as cheat grass, Japanese brome, Russian thistle, and 
leafy spurge, which already account for extensive economic losses. Riparian areas (wetlands and 
prairie potholes), which are used intensively by hunters, anglers, and bird watchers, are 
extremely vulnerable to warmer, drier climate.

Southeast: The Southeast is a region of abundance, with numerous v/etlands, an 
extensive coastline, and productive agriculture, fisheries, and forestry. Urbanization and rapid 
population growth are already exerting significant stress on some fragile ecosystems. The 
Florida Everglades have been significantly altered by human encroachment, with approximately 
half of the ecosystem lost or severely altered by drainage for development as well as pollution 
from agricultural run-off. While the Southeast’s long coastline makes it a recreational 
playground, its low elevation renders it extremely vulnerable to sea level rise and storm surges 
during extreme weather events, such as hurricanes, which are expected to worsen with climate 
change. A 1 foot rise in sea-level could erode 100 to 1000 feet of Florida beaches, damaging 
property as well as tourist interests.

Southwest: Rapid population growth in this arid or semi-arid region make the Southwest 
extremely vulnerable to water supply problems that are likely to worsen imder climate change. 
The region is naturally subject to large climate fluctuations, which have produced fairly robust 
adaptation mechanisms in ranching and agriculture. The native flora and fauna are also well 
adapted to life in this harsh and dry environment. Surface water supplies are insufficient; forcing 
reliance on groundwater, use of which already exceeds recharge and is leading to subsidence in 
many areas. Climate change will pose serious challenges and is likely to result in significant 
impacts to the region’s traditional economic sectors as well as tourism, development, and retail 
sectors that now make up much of the region’s economy. Expected conditions include more 
extremely hot days, fewer cool days, and decreased winter precipitation. Alteration of the 
region’s hydrologic cycle would affect quantity and quality of the water supply, with major 
implications for continued development in the region. Increased drought will lead to crop 
failures, with direct economic losses as well as falling land prices, increased loan defaults, and 
job losses. Significant changes in vegetation are also predicted, with Gambel oak, Pinon pine, 
and Douglas fir largely disappearing from the region. Saguaro would die off in its current range, 
but might find a new home further east and at higher elevations.

New England: New England’s economy is diverse, and many aspects are indirectly 
dependent on climate. Its natural areas are prized, and its fall foliage draws visitors from all over 
the world. The region is vulnerable to drought and severe storms, which modify its vegetation 
and impacts production of forest and fisheries products. Warmer, drier climate could reduce ski 
tourism and shift optimal climatic conditions north into Canada for the tree species prized for 
their fall foliage and maple syrup. Coastal areas are likely to be affected by intensifying storms, 
sea level rise, and reduced freshwater input to estuaries. Air quality, already poor in the region’s



major urban areas, could decline even further as hot, humid weather increases, leading to 
increased incidences of respiratory illness.

Sectoral Vulnerabilities and Impacts

An extensive body of research suggests that human health and ecological systems are 
vulnerable to climate change. The human-induced climate changes that are expected will add 
important new stresses on ecological and socioeconomic systems that are already affected by 
pollution, increasing resource extraction, and non-sustainable management practices. The degree 
of vulnerability, and the amount and rate of change that is experienced in addition to existing 
stresses will determine the magnitude of climate change impacts.

Many estimates of the effects of climate change are those associated with a doubling of 
the pre-industrial concentration of CO2 to approximately 550 ppmv, or an increase in all 
greenhouse gas concentrations that together would have an equivalent capacity to trap heat.
These analyses also assume that the sensitivity of the climate system itself to this change falls in 
the middle of the range outlined by the IPCC.

The climatic changes that would result from an equivalent doubling of COj would have 
pervasive effects, some of them irreversible, on ecological systems, human health, and 
socioeconomic sectors. A lower atmospheric concentration could result in less severe impacts, 
while a higher concentration would likely have more severe impacts. The follovvdng sections 
describe a range of climate change vulnerabilities and predicted impacts of a doubling of the 
atmospheric concentrations of greenhouse gases.

Health Effects: According to the World Health Organization, the vulnerability of human 
populations to climate change varies across populations depending on environmental 
circumstances, social resources, and preexisting health status. In general, developing countries 
are more vulnerable to climate change than developed countries because of their limited capital 
and their greater dependence on natural resources. The elderly and children are the most 
vulnerable segments of the population. Climate change increases the risk of heat-related 
mortality and the potential for the spread of vector-borne diseases, such as malaria, dengue and 
yellow fever, and encephalitis, and non-vector borne diseases such as cholera and salmonellosis. 
The incidence of infectious diseases, which are still the world’s leading cause of fatalities, may 
also increase.

A study of deaths associated with summer time heat stress and winter time illnesses in 44 
US cities estimated that climate change could double the number of weather-related 
deaths. The elderly are at greatest risk in the US and urban populations in developing 
countries are also especially vulnerable to heat stress.
Climate change is likely to extend the geographic ranges and increase the rates of 
transmission of disease-carrying vectors such as mosquitoes, which can increase the 
populations exposed to diseases such as malaria, dengue and yellow fever. Globally, the



population exposed to malaria could increase by one-third. There could be 50-80 million 
additional malaria cases per year.

• Climate change can reduce air quality and increase levels of air borne pollen and spores, 
which exacerbate respiratory disease, asthma, and allergic disorders.

Water Resources: Among the most fundamental effects of climate change is an 
intensification of the hydrological cycle. Changes in precipitation, and increased evaporation 
and transpiration due to higher temperatures, can be expected to reduce water runoff, affecting 
the quantity and quality of water supplies for domestic and industrial uses, irrigation, 
hydropower generation, navigation, stream ecosystems and water based recreation. These affects 
will vary region by region. Increased variability in the hydrologic cycle is expected to result in 
more severe droughts and/or floods in some places but less severe in others. Impacts and 
mitigation expenses for such events are significant; damage estimates from the Mississippi flood 
of 1993 range from $10 billion to $20 billion. Areas of greatest vulnerability are those where 
water supplies and quality are already problems, such as arid and semi-arid regions of the world 
and some low lying coastal areas, deltas and small islands.

• Climate change would likely add to the stress in several US river basins, such as the 
Great Basin, California, Missouri, Arkansas, Texas Gulf, Rio Grande, and Lower 
Colorado.

• The Colorado River Basin would suffer decreased summer runoff, coinciding with peak 
demand for irrigation, unless precipitation also increases substantially. Reductions in 
runoff of up to 25 percent in the basin are projected under some scenarios of doubled COj 
equivalent climate change.

• Water scarcity in Middle Eastern and African coimtries also is likely to be exacerbated by 
climate change. Countries that are highly dependent on water originating in areas outside 
their borders include Syria, Sudan, Egypt and Iraq.

Forests: One-third of the Earth's forests would undergo a major change in the type of 
vegetation that could be supported as a result of an equivalent doubling of COj. In northern 
forests, which are the forests most vulnerable to climate change, two-thirds of the currently 
forested area may undergo a change in vegetation type. Climate change can dramatically alter 
the geographic distributions of individual tree species and of forest and vegetation types. 
Mountaintop species and isolated populations are particularly vulnerable. Over the next century, 
the ideal range for some North American forest species will shift by as much as 300 miles to the 
north, exceeding the ability of forests and other ecological communities to migrate. In some 
instances, a change in vegetation type will result in a loss of forest area as the land converts to 
grassland or shrub land.

• Globally, forested areas may decline 10 percent after forests reach a new equilibrium 
under a new doubled CO2 climate.

• In the United States, western conifer forests could decrease in area and be replaced by 
broadleaf forests; eastern hardwood forests may be replaced by grasslands along their



western boundary because of mid-continental drying. Forest damage from fire and 
diebacks driven by drought, insects and disease could increase.

Other Natural Areas: Natural ecosystems are highly vulnerable to degradation from 
climate change. Federally protected natural areas have become a repository for the Nation's 
rarest species and are critical for the conservation of biological diversity. Nearly $3 billion is 
spent annually to manage, maintain, restore, and protect these lands. Climate change may 
threaten this substantial national investment. The composition, geographic distribution, and 
productivity of many ecosystems will shift as individual species respond to changes in climate. 
These will likely leads to reductions in biological diversity and in the goods and services 
ecosystems provide for society, such as clean water and recreation. Freshwater wetlands are 
particularly at risk from climate change. IPCC findings show that:

• Precipitation changes and salt water intrusion from sea level rise could adversely affect 
the ecological communities of the Florida Everglades and degrade the habitat for many 
species of wading birds.

• The wetlands of the prairie pothole region of North America, which support half the 
waterfowl population of this continent, could diminish in area and change dramatically in 
character in response to climate change.

Coastal Areas: Even if concentrations of greenhouse gases are stabilized in the future, sea level 
would continue to rise long after, perhaps for several centuries, and reach levels much higher 
than projected for the next 100 years. For example, after an equivalent doubling of COj, the 
IPCC expects sea level to rise by 15 - 95 cm over the next century, with a “best estimate” of 50 
cm, but the equilibrium sea level rise several centuries in the future is estimated to be at least 2 
meters. Rising sea level erodes beaches and coastal wetlands, causes the gradual inundation of 
low lying areas, leading to human habitat loss and increasing the vulnerability of coastal areas to 
flooding from storm surges and intense rainfall. The IPCC estimates that 50 cm of sea level rise 
would double the population at risk from storm surges, from roughly 45 million at present to 
over 90 million world-wide. A one-meter rise would triple the number of people exposed. 
Increases in coastal area populations are likely to further increase the number of people at risk.

• Along US coasts, a 50-cm rise could inundate more than 5000 square miles of dry land 
and an additional 4000 square miles of wetlands if not protective measures are taken. A 
1-meter rise would have greater impact, inundating much of the Southern tip of Florida 
among other areas.

• Internationally, low-lying areas, such as parts of the Maldives and Bangladesh, would be 
completely inundated by a 1 -meter sea level rise, creating large numbers of 
environmental refugees, which put stress on governments and social structures. 72 
million people in China would be affected, assuming existing levels of coastal 
development.



Agriculture and Food Supply: Agriculture is highly dependent on a number of variables 
that are likely to be affected by climate change, including weather patterns, longer term patterns 
of climate variability, and, most importantly, water availability. Climate strongly affects crop 
yields. Doubling of equivalent CO2 are likely to lead to increased crop yields in many areas, but 
decreased yields in others, even for the same crop. The magnitude of these changes can exceed 
+/- 30 or 40 percent for some crops and locations. Despite these potentially large changes in 
yields, average global food produetion is not expected to change substantially. This is because 
farming practices are considered to be highly adaptable to different climates, because production 
of important food crops can shift to new locations in response to changes in climate, and because 
CO2 has beneficial effects for plant photosynthesis and water use efficiency that can offset some 
deleterious effects of changes in climate. Impacts are likely to vary considerably across regions 
and some regions may suffer substantial reduetions in agricultural production. In general, 
developing countries are more vulnerable to losses than are developed countries.

• Large reductions in soil moisture could significantly reduce flexibility in crop distribution 
and increase demands on water resources infrastructure.

• Increases in the range of pest habitat could increase vulnerabilities to pests and demand 
for, and use of, pesticides.

• In the United States, large areas of the eastern and central regions of the country face 
moderate to severe drying. Drought could become more frequent, particularly in the 
Great Plains.

Conclusion:

The rates of change already imposed on the climate system are the faster than any 
experienced during 10,000 years, during which modem civilization has developed. Current 
emissions trajeetories, if not altered, could take us-before the end of the next century--a moment 
in history- to an atmospheric concentration of CO2 not seen on this planet during the last 50 
million years. We cannot preclude some major positive feedback effects—the collapse of the 
West Antarctie ice sheet whieh would cause a 15 foot sea-level rise; the stopping of the oeean 
conveyor belt whieh could hurl Europe into a deep freeze, or the runaway melting of the Arctic 
which holds 5 to 7 orders of magnitude more carbon than is in the atmosphere today. While 
much work remains to be done to improve the precision of impact estimates, the increasingly 
apparent risk of the rapidly ehanging atmosphere argues that near-term mitigation and adaptation 
measures are warranted.
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Precipitation trends (1990-present, in percent of normal annual precipitation) 

within state climatic divisions. The diameter of the circle centered within each 

climatic division reflects the magnitude of the trend. Larger circles have the 

greater trends. Red reflects increasing precipitation and blue decreasing.



Palmer Drought Severity Index

(1987 through 1996)

':mm

:mmm
■■'Mk

>Sa."- 0^
a IP M 

liitf gill***:;

mmmim.: ■ - .P , 'liR:

Numb'.0,y.ar. ^ P
expeningog nioderate, . . ,

.(-2orr^^malleartonen,ontt,.

■"S'L '
w$y0»mi■■ ]: lis-io';-^

•p;-' r,



Louisiana - Mississippi
Shoreline Change 
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Introduction

Thank you for providing the opportunity to talk to you today about the costs of not acting 
to control climate change. I’ll review the evidence for the changes in atmospheric composition 
that are occurring now, and the future changes we can expect if we don’t take action to reduce 
emissions of greenhouse gases. I’ll also discuss the implications of tlicsc changes for socio­
economic and ecological systems.

Over the past decade, a series of global cnviroiuncnlal changes have been documented in 
increasing detail. Not only have wc dcmon.slrated that climate change, the loss of biodiversity, 
stratospheric ozone depletion, alteration of the land surface, and changes in the nitrogen balance 
of the Earth's soils and waters are all occurring and changing the enviromnent on a global-scale, 
we have also established beyond reasonable doubt that human activities are among the driving 
forces of such change. We recognize that tliese changes arc interrelated, and that they form a 
suite of multiple stresses affecting people and the Eartli' s ecosystems.

The Current Situation

I find the scientific evidence for climate change compelling and this leads me to believe 
that we need to confront this growing challenge now. It is clear that emissions of greenhouse 
gases from human activities are enliancing the Earth’s natural greenhouse efl’ecl, leading to a 
warming of the planet’s surface. It is also clear that this warming will, in turn, lead to a series of 
further climate disruptions as sea-lcvel rises, patterns of precipitation change, and ideal ranges 
for plants and animals shift significantly. Climate change ts a long-term problem, and solving 
this problem will require a sustained, long-term effort.

The longer we continue “business as usual,” the faster the rale of climate change, the 
greater the degree of warming, and the more severe the negative effects for human and ecological 
systems. The sooner we leave the “business as usual” path, the slower the rale of change, the 
more negative impacts we avoid and the more likely it is that natural systems will be able to 
adapt to change.

Climate change will force shifts in the range and distribution of many individual plant 
and animal species, and thus will alter many of the ecosystems, including fprestS'aiidwctlands 
that provide the support sy.siems for all life on Earth. If COj conccntralion^ouble^^ly 1/3 of 

the forest species worldwide arc likely lo shift type. In the U.S., sugar mapleS'antfbewh trees 
may move completely into Canada, with considerable economic impact. The tourism, maple 
synip production, and wood production which arc so important lo New England’s livelihood arc 
at risk. Species that cannot migrate fast or far enough may face extinction. We spend about $3 
billion dollars annually to maintain our parks and refuges as unique assemblages of plants and
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animals. Climate change threatens this substantial national investment, 1/3 of the Everglades 
may be inundated, 7,000 square miles of coastal lands may be lost, and 50% of recreational 
brown trout may be lost as waters warm too much to support them. Malaria mosquitoes may be 
able to surt'ive year-round in much of the US, and drought may become more frequent even as 
total rainfall and extreme precipitation events increase. Functions such as flood control and 
purification of air and water can only be provided by intact ecological systems, and when those 
systems are disrupted or lost we lose the benefits they provide.

The potential cost of such disruption is very serious. A group of ecologists and 
economists (Co.stanza et al. in Nature) earlier this year produced the first dollar estimate of the 
value of global ecosystem services -- $33 trillion annually, nearly twice the global gross national 
product. It is a conservative estimate based on equilibrium or marginal values - values for small 
changes in services from their current values. In a world significantly warmer than today's many 
ecosystem seiviccs would be dearer to us than they arc now.

Gretehen Dailey recently edited a book on "Nature's Services" — not an attempt al 
comprehensive valuation but, rather, a compilation of efforts to identify and characterize 
components of ecosystem service value. Her conclusions were: "First, the services operate in 
intricate and little-explored ways tlrat would be very difficult to substitute for using technology. 
Their marginal value will therefore almost certainly only go up as their supply dwindles.
Second, the total value of ecosystem serviees is very large. The services examined in this 
volume amount to many trillions of dollars annually. Third, marginal values of ecosystem 
services appear high in areas where we have an indication of them. Loss of soil, pest control, 
pollinators, and ecosystem goods are all presently impoverishing local or regional groups of 
people. Finally, safeguarding ecosystem services represents one of the wisest economic 
investments society could make"

Clearly environmental damages from global warming will increase production costs in 
affected industries and raise the cost of living for us all. Increased cvapolranspiralion may 
reduce crop yields and water availabillt)', raising agricultural costs. Agricultural pests and 
diseases may increase. Higher temperatures may raise air conditioning and cooling costs (though 
lowering heating bilks). Coastal flooding and storm damages may increase due to rising sea 
levels. The most recent summary of economic impacts of climate change (by Repetto and others 
fli WRT) cites estimates of production losses from a doubling of C02 concentrations of 1 or 2 
percent of GDP. A survey of experts by Rill Nordhaus in 1994 showed a large variation in 
cstim.itsd econonric impacts of climate change but unanimity on the point that damage costs 
increase as the magnitude of climate change increases. The longer we wait to act, the larger tliat 
increase will bci.

For ecosystems, the rate of change may be even more significant than its eventual 
magnitude. As the distinguished ecologist Professor Jane Lubchcnco told the President earlier 
this year: “The slower the rate of change in climate, the less catastrophic the results. Species are
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more likely to be able to migrate, to grow, and evolve if the rate of change is slow.” The sooner 
wc reduce emissions, the slower the rate of climate change we can expect.

The Framework Convention on Climate Change, to which the United States is a parly, 
seeks to stabilize atmospheric concentrations at levels that “prevent dangerous anthropogenic 
interference with the climate system. Such a level should be achieved within a time frame 
sufficient to: (1) allow ecosystems to adapt naturally to climate change; (ii) en.sure that food 
production is not threatened; and (iii) enable economic development to proceed in a sustainable 
manner.” One could argue that the rates ofehange-aro already outside^haligngc. Even if 
emissions were frozen at today’s levels,^:^h]^ralures would rise at about 2 dej^bs^ per century 

because concentrations would continue^ rise. The historical pollen rccojjl shows that this rale 
is about the most that ecosystems could pbssit

Wc have already increased atmospheric concentrations of CO2 thirty percent since the 
onset of the industrial revolution. To stop at an atmospheric concontmlion of 550 ppmv of CO2, 
which represents about a doubling of pre-industrial levels, reductions in the growth rate of 
worldwide annual emissions must begin by 2013. That is, the whole world must begin to “apply 
the brakes” within the next 2 decades, and world emissions must begin declining .steeply during 
the second quarter of the next century.

'flic results that give us cause for concern come from numerous studies of past climate 
change, from observations of ecosystems changing over time, and from model simulations that 
project future conditions. An important aspect of interpreting such results, especially model 
simulations, is accounting for uncertainty, which is often done in a very selective way by climate 
change skeptics. Uncertainty cuts both ways: outcomes could be less dramatic than expected 
based on our current understanding, but could just as well be more severe. We must remember 
that the current generation of impact projections is focused on a limited number of variables, and 
that this may result in an overly benign picture of the future. For instance, a series of projections 
that includes carbon dioxide increases, temperature change, and precipitation changes now 
indicate that there might be no net effect on global agricultural productivity, although regional 
dislocations arc expected, witli the poorest countries experiencing the greatest losses. However, 
these analyses do not include potentiol water constraints or changes in the distribution of pests.
As the scientists told us at the White House conference October 6, the impacts wc have not been 
able to include are more likely to make tlie results worse rather than belter.

ilined the ecological conscqucncc.'i of climate change beyotic^a^i^hli^ 
"today’s conccntralions^ei, if w'C continue on a “business as usual” path. thejiailh!5__

■ through that on their way toward a tripling or quadrupmtg^f^e- 
ihdustiial levels. V/c^ill take the planet to levels that have not been seen for 50 mlllionyears in 
rsmgkrcgntury, a-gctSlogical blink of an eye. The Administration has received letters signed by 

thousands of scientists in die last few months urging action on this issue-warning that 
nonlincarities or unexpected catastrophic events such as the ozone hole arc likely when the rates 
of change arc so fast.


